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QUINQXAl INFDinMF.C! 



This invention relates to 2,3(1 H,4H)-quinoxalinedione derivatives v^^hich are 
selective antagonists of N-methyl-D-aspartate receptors. More particularly, this 
invention relates to 5-heteroaryl-2,3(1H,4H)-quinoxalinedione derivatives and to 
the preparation of, compositions containing, the uses of and the intermediates 
used in the synthesis of, such derivatives. 

L-Glutamic acid is an excitatory amino acid neurotransmitter whose 
physiological role in the brain involves interaction with four receptors, three of 
which are named after the selective agonists NMDA (N-methyl-D-aspartate). 
AMPA (2-amino-3-hydroxy-5-methyl-4-isoxazolepropionlc acid) and kainate. The 
fourth receptor is termed the metabotropic receptor. In addition to a binding site 
for glutamic acid, the NMDA receptor possesses high affinity binding sites for 
dissociative anaesthetics (e.g. ketamine). polyamines (e.g. spermine), glycine and 
certain metal ions (e.g. Mg'*. Zn'*). Since the NMDA receptor has an absolute 
requirement to bind glycine for activation to occur, glycine antagonists can act as 
functional NMDA antagonists. 

In the region of a cerebral infarct, anoxia, for example, causes abnornially 
high concentrations of glutamic acid to be released. This leads to an over- 
stimulation of NMDA receptors resulting in the degeneration and death of 
neurones. Thus, NMDA receptor antagonists, which have been shown to block 
the neurotoxic effects of glutamic acid in yitm and in vim, may be useful in the 
treatment and/or prevention of any pathological condition in which NMDA receptor 
activation Is thought to be important. Examples of such conditions include acute 
neurodegenerative disorders arising from events such as stroke, transient 
ischaemic attack, peri-operative ischaemia, global ischaemia (following cardiac 
arrest) and traumatic head injury to the brain or spinal cord. In addition, NMDA 
antagonists may be of use in treating certain chronic neurological disorders such 
as senile dementia. Parkinson's disease and Alzheimer's disease. They may also 
have utility in conditions in which peripheral nerve function has been impaired 
such as retinal and macular degeneration. 
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Furthermore, NMDA antagonists have been shown to possess anti- 
convulsant and anxiolytic activity and may therefore be used to treat epilepsy and 
anxiety. NMDA antagonists may also attenuate the effects of alcohol withdrawal 
5 from physically dependent animals (K.A. Grant et al., J. Pharm.Exp.Ther., 2g0, 
1017 (1992)) and thus NMDA antagonists may be of use in the treatment of 
alcohol addiction and pain. NMDA antagonists may also be useful in the 
treatment of hearing disorders (e.g. tinnitus), migraine and psychiatric disorders. 

EP-A-0572852 describes pyrrol-1-yl-substituted 2,3(1H,4H)- 
10 quinoxalinedione derivatives useful for the treatment of neurodegenerative 
illnesses and neurotoxic disorders of the central nervous system. 

EP-A-0556393 discloses, inter alia , imidazolyl- or triazolyl-substituted 
2,3(1 H,4H)-quinoxalinedione derivatives with glutamate receptor antagonising 
activity, particularly NMDA-glycine receptor and AMPA receptor antagonising 
15 activities. However, no 5-triazolyl-substituted compounds are specifically 
described therein. 

The present compounds are potent antagonists of the NMDA (glycine site) 
receptor. In addition, they are highly selective antagonists for the NMDA (glycine 
site) receptor in comparison to the AMPA receptor to which they have little, if any, 
20 affinity. 

The present invention relates to a compound of the formula:- 




(I) 



H 



or a pharmaceutically acceptable salt thereof, 
wherein 

25 R is a 5-membered ring heteroaryl group containing 3 or 4 nitrogen heteroatoms 
which is linked to the quinoxalinedione ring by a ring carbon or nitrogen atom, or is 
a 6-membered ring heteroaryl group containing from 1 to 3 nitrogen heteroatoms 
which is linked to the quinoxalinedione ring by a ring carbon atom, either of said 
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groups being optionally benzo-fused and optionally substituted, including in the 
benzo-fused portion, by 1 or 2 substituents each independently selected from 
C4 alkyi, C2-C4 alkenyl, C3-C7 cycloalkyi, halo, hydroxy, 0,-64 alkoxy, C3-C7 
cycloalkyloxy. -COOH, CrC^ alkoxycarbonyl, -CONR^R^ -NR^R^ -S(0)p(Ci-C4 
alkyI), -SO2NRV, aryl, aryloxy, aryKC^-Qalkoxy and hat. said C1-C4 alkyI being 
optionally substituted by C3-C7 cycloalkyi. halo, hydroxy, C1-C4 alkoxy. haio(Cr 
C4)alkoxy, C3-C7 cycloalkyloxy, C3-C7 cycloalkyl(Ci-C4)alkoxy, -COOH. C1-C4 
alkoxycarbonyl, -CONRV, -NR^R^ -S(0)p(Ci-C4 alkyI), -SOjOryl), -SOjNRV. 
morpholinc, aryl, aryloxy. aryl(C,-C4)alkoxy or het. and said C2-C4 alkenyl being 
optionally substituted by aryl; 

and R^ are each independently selected from H, fluoro, chloro, bromo, C,-C, 
alkyI and halo(Ci-C4)alkyl; 

R^ and R^ are either each Independently selected from H and C1-C4 alkyI or, when 
taken together, are C5-C7 alkylene; 
p is 0, 1 or 2; 

"aryl". used in the definition of R and "het", means phenyl or naphthyl, each 
optionally substituted by 1 or 2 substituents each independently selected from C,- 
C4 alkyI, C1-C4 alkoxy, hydroxy, halo, halo(Ci-C4)alkyl and -NR V; 
"het", used in the definition of R, means furyl, thienyl, pyrrolyl, pyrazolyl, 
imidazolyl, triazolyl, tetrazolyl, oxazolyl, Isoxazolyl, thiazolyl, isothiazolyl. 
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimldinyl orpyrazinyl, each being 
optionally benzo-fused and optionally substituted, including in the benzo-fused 
portion, by 1 or 2 substituents each independently selected from C1-C4 alkyI, C3-C7 
cycloalkyi, C,-C4 alkoxy, halo, hydroxy, -COOH, C1-C4 alkoxycarbonyl, 
allyloxycarbonyl. -CONR^R^ -NR^R^ -S(0)p(Ci-C4 alkyl), 
-S02NR2R^ halo(Ci-C4)alkyl, hydroxy(C,-C4)alkyl. C.-C^ alkoxy(CrC4)alkyl, 
R'R''NC0(Ci-C4)alkyl, aryl. arylalkyi, het' and het\CrC4)alkyl, and/or by an oxido 
substituent on a ring nitrogen heteroatom when "het" includes a pyridinyl, 
pyridazinyl, pyrimldinyl or pyrazinyl group; and "het'", used in the definition of 
"het", means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl. 
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oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, 
pyridazinyl, pyrimidinyl or pyrazinyl, each optionally substituted by 1 or 2 C^-C^ 
alkyi substituents. 

5 In the above definitions, "halo" means fluoro, chloro, bromo or iodo and 

alkyI, alkoxy and alkyiene groups having three or more carbon atoms and alkenyl 
groups having 4 or more carbon atoms can be straight- or branched-chain. 

The definition "C1-C4 alkyI" covers methyl, ethyl, n-propyl, isopropyl, n-butyi, 
sec-butyl and tert-butyi groups. The definition "C1-C4 alkoxy" covers the 
10 corresponding alkoxy groups. 

Where R is a 5-membered ring heteroaryl group, this definition covers 
1,2,3-triazolyl, 1 ,2,4-triazolyl and tetrazolyl. 

Where R is a 6-membered ring heteroaryl group, this definition includes, in 
particular, 2-, 3- and 4-pyridinyl, 3- or 4-pyridazinyl, 2-, 4- or 5-pyrimidinyl and 2- 
15 pyrazinyl. 

Where "het" is a benzo-fused heteroaryl group, this may be attached to the 
remainder of the molecule >da the heteroaryl or benzo-fused portion of the "her 
group. 

Preferably, R is triazolyl or tetrazolyl, each substituted by 1 or 2 
20 substituents each independently selected from C1-C4 alkyI, C2-C4 alkenyl, C3-C7 
cycloalkyi, halo, hydroxy, C1-C4 alkoxycarbonyl, aryl and het, said CrC4 alkyI 
being optionally substituted by halo, hydroxy, C1-C4 alkoxy, halo(Ci-C4)alkoxy, C3- 
C7 cycloalkyl(Ci-C4)aIkoxy, -COOH, C1-C4 alkoxycarbonyl, -NRV, -S02{aryl), 
morpholino, aryi, aryloxy, aryl(Ci-C4)alkoxy or het; or is pyridinyl or pyrimidinyl. 
25 More preferably, R is 1 ,2,3-triazol-4-yl, 1,2,4-triazol-3-yl, 1 ,2,4-triazol-4-yl or 

tetrazol-5-yl, each substituted by 1 or 2 substituents each independently selected 
from C1-C4 alkyI, C2-C4 alkenyl, C3-C7 cycloalkyi, halo, hydroxy, C1-C4 
alkoxycarbonyl, aryl and het, said C1-C4 aikyi being optionally substituted by halo, 
hydroxy, C1-C4 alkoxy, halo(Ci-C4)alkoxy, C3-C7 cycloalkyI(Ci-C4)alkoxy, -COOH, 
30 C1-C4 alkoxycarbonyl, -NR^R"*, -S02{aryl), morpholino, aryl, arytoxy, aryl(Ci- 
C4)alkoxy or het; or is pyridin-2-yl, pyridin-3-yl, pyridin-4-yi, pyrimidin-2-yl or 
pyrimidin-5-yl. 
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Yet more preferably, R is 1,2,3-triazol-4-yl. 1,2,4-tria2ol-3-yl, 1 ,2,4-tria2ol-4- 
yl ortetrazol-S-yl, each substituted by 1 or 2 substituents each independently 
selected from methyl, ethyl, propyl, ally!, cyclopropyl, cyclohexyl, bromo, hydroxy, 
ethoxycarbonyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4- 
dimethylaminophenyl, 2-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl. 4- 
methoxyphenyl, 2-methylphenyl. phenyl, 4-trlfluoromethylphenyl, 2-amino-1,3.4- 
oxadiazol-5-yl, 2-carboxypyridin-5-yl, 1,5-dimethyl-1H-pyrazol-3-yl, IH-imidazoM- 
yl. 1-niethyllmida20l-2-yl, l-methylimidazoM-yi, 1-methylimidazol-5-yl, 3- 
methylisothiazol-4-yl, 4-methyl-1H-imidazol-5-yl, 3-methyl-1 ,2,4-oxadia2ol-5-yl. 1- 
methyl-1H-pyrazol-4-yI, 5-methyl-1H-pyra2ol-3-yl, 1 -methyl- 1H-pyrazol-5-yl, 1- 
oxidopyridln-3-yl, 2-methylpyridin-3-yl. 2-methylpyridin.5-yl, 1-phenyllmidazol-4-yl, 
5-phenylpyridln-3-yl, 2-phenylpyridin-5-yl, 1-methylpyrrol-2-yl, 4-methyl-1,2,3- 
thiadjazol-5-yl. 2-methylthia2ol-4-yl, 1-methyl-1H-1,2,4-tria2ol-5-yl, 3-(prop-1-yl)- 
1H-pyrazol-5-yl, pyra2in-2-yl, 1H-pyra20l-4-yl, pyrida2in-4-yl, pyridin-2-yi, pyridin-3- 
yl, pyridin-4-yl, pyrimidin-2-yl, thien-2-yl, 1H-1,2,4-triazol-5-yl, 1H-1,2,3-triazol-5-yl, 
quinolin-3-yl and quinolin-6-yl, said methyl, ethyl or propyl being optionally 
substituted by fluoro, hydroxy, methoxy, ethoxy, 2,2,2-trifluoroethoxy. 
cyclohexylmethoxy, cyclopentylmethoxy, -COOH, methoxycarbonyl, 
dimethylamino, 4-chlorophenylsulphonyl, morpholino, phenyl, phenoxy. benzyloxy, 
pyridin-2-yl, pyridin-3-yl or pyridin-4-yl; oris pyridin-2-yl, pyridin-3-yl, pyrtdin-4-yl, 
pyrimidin-2-yl or pyrimldin-5-yl. 
Examples of R include: 



1-(2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl, 

1- (2-hydroxyethyl)-4-phenyl-1,2.3-tria2ol-5-yl, 

2- (2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl, 
1 -methyl-5-phenyl-1 ,2,3-triazol-4-yl, 

1 -methyl-4-phenyl-1 ,2,3-triazol-5-yl, 
2-methyl-5-pheny|.1.2,3-triazol-4-yl, 
5-phenyl-1 H-1 ,2,3-triazoi-4-yl, 
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1 -methyl-1 H-1 ,2.4-triazol-3-yl, 

2- methyl-2H-1 ,2,4-triazol-3-yl, 
4-(2-hydroxyethyl)-4H-1,2,4-triazol-3-yl, 

5 4-methyl-4H-1,2,4-triazol-3-yl, 

3- (2-amino-1,3,4-oxadiazol-5-yl)-5-methyl-4H-1,2,4-tria20l-4-yl, 
3-benzy!-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-benzyloxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-bromo-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

1 0 3-(3-carboxyprop-1-yl)-5-(pyridin-3-yl)-4H-1 ,2,4-triazol-4-yl, 

3-(2-carboxypyridin-5-yl)-5-methoxymethyl-4H-1,2,4-tria2ol-4-yl, 
3-(2-chlorophenyl)-5-methoxymethyl-4H-1,2,4-triazol-4-yl, 
3-(2-chlorophenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 
3-(3-chlorophenyl)-5-methyl-4H-1.2,4-triazol-4-yl, 

15 3-(4-chlorophenyl)-5-methyl-4H-1 ,2,4-triazol-4-yl, 

3-(4-chlorophenylsulphonylmethyl)-5-methyl-4H-1,2,4-triazol-4-yl, 
3-cyclohexylmethoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-cyclopentylmethoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-tria2ol-4-yl, 
3-cyciopropyl-5-methyl-4H-1 ,2 ,4-tria2ol-4-yl, 

20 3,5-di(methoxymethyl)-4H-1 ,2,4-triazol-4-yl, 

3-{N,N-dimethylaminomethyl)-5-ethyl-4H-1,2,4-triazol-4-yl, 

3-(N,N-dimethylaminomethyl)-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-(4-dimethylamfnophenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-(1 ,5-dimethyl-1 H-pyrazol-3-yl)-5-methoxymethyl-4H-1 ,2,4-triazol-4-yl, 

25 3-(1 ,5-dimethyl-1 H-pyrazol-3-yl)-5-methyl-4H-1 ,2,4-triazol-4-yl, 

3,5-dtmethyl-4H-1,2,4-triazol-4-yl, 
3,5-diphenyl-4H-1,2.4-ttiazol-4-yl, 
3-(2-ethoxyethyl)-5-(pyridin-3-yl)-4H-1,2,4-tria2ol-4-yl, 
3-ethoxymethyi-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

30 3-ethoxycarbonyl-4H-1 ,2,4-triazol-4-yl, 

3-ethyl-5-(2-chlorophenyl)-4H-1,2,4-triazol-4-yl, 
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3-ethyl-5-(2-methoxyphenyl)-4H-1,2,4-triazol-4-yl, 

3-ethyi-5-(1-methylpyrazol-5-yiHH-1,2,4-triazol-4-yi, 

3-ethyl-5-methyl-4H-1,2,4-triazol-4-yl, 

3-ethyl-5-morpholinomethyl-4H-1,2,4-triazol-4-yl, 

3-ethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-ethyl-4H-1 ,2,4-triazol-4-yl, 

3-{2-hydroxyethyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-hydroxymethyl-5-methyl-4H-1,2,4-triazol-4-yl, 

3-hydroxymethyl-5-phenyl-4H-1,2,4-triazol-4-yl, 

3-hydroxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-hydroxymethyl-4H-1,2,4-triazol-4-yI. 

3-hydroxy-5-methyl-4H-1,2,4-triazol-4-yl. 

3-(2-hydroxyphenyl)-5-methyl-4H-1,2,4-trtazol-4-yl, 

3-(1 H-imidazol-1-yl)-5-methyl-4H-1 ,2,4-triazol-4-yl, 

3-(2-methoxyethyl)-5-(pyridin-3-ylHH-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(1 .methyl-1 H-pyrazol-5-ylHH-1 ,2,4-triazol-4-yl, 

3-methoxymethyl-5-{2-methylpyridin-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(2-methylthlazol-4-yl)-4H-1,2,4-triazol-4-yl. 

3-methoxymethyl-5-(1 -oxidopyridin-3-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methoxymethyl-5-{1 -phenylimidazol-4-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methoxymethyl-5-(5-phenylpyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(2-phenylpyridin-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-y|, 

3-methoxymethyl-5-(pyridin-3-ylmethyl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(quinolin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(quinolin-6-yl)-4H-1,2,4-tria2ol-4-yl, 

3-(2-methoxyphenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-(3-methoxyphenyl)-5-methyl-4H-1,2,4-triazoU-yl, 

3-(4-methoxyphenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(1-methylimidazol-2-yl)-4H-1,2,4-triazol-4-y|, 



3-methyi-5-(1-methylimidazol-4-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(1-methylimidazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-(3-methylisothiazol-4-yl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(4-methyl-1 H-imidazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(3-methyl-1,2,4-oxadiazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-nriethyl-5-(2-methylpyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(2-methylpyridin-5-yl)-4H-1,2,4-tria2ol-4-yl, 

3-methyl-5-(1 -methylpyrazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(5-methyl-1 H-pyrazoI-3-yl)-4H-1 ,2,4-triazol-4-yi, 

3-methyl-5-(2-methylphenyi)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(1 -methylpyrrol-2-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(4-methyl-1,2,3-thiadiazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(2-methylthiazol-4-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(1-methyl-1 H-1 ,2,4-triazoi-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(1 -methyl- 1 H-pyrazol-4-yl)-4H-1 ,2,4-triazol-4-yl, 

3-(3-methyl-1,2,4-oxadiazol-5-yl)-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-phenyl-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(3-[prop-1 -yl]-1 H-pyrazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyI-5-(pyrazin-2-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(1 H-pyrazol-4-yl)-4H-1 ,2,4-tria2ol-4-yl, 

3-methyl-5-(pyridin-2-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yi, 

3-methyl-5-(pyridin-4-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(pyridin-2-ylmethyl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-{pyridin-3-yimethyl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(pyridin-4-ylmethyl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-{pyridazin-4-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(pyrimidin-2-yl)-4H-1,2,4-tria2oi-4-yl, 

3-nnethyl-5-(thien-2-yl)-4H-1.2,4-triazol-4-yi, 

3-methyl-4H-1 ,2,4-triazol-4-yl, 
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3-methyl-5-(1 H-1 ,2,3-tria2ol-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(1 H-1 ,2,4-triazol-5-yl)-4H-1 ,2,4-tria2ol-4-yl, 

3-morphofinomethyl-5-(pyridin-3-yl)-4H-1,2,4-tria20l-4-yl, 

3-phenoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-(2-phenylethyl)-5-(pyridin-3-y!)-4H-1,2,4-tria2oi-4-yl, 

3-(pyridin-3-yl)-5-(2,2,2-trifluoroethoxy)methyl-4H-1,2,4-triazol-4-yi, 

3-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(4-trifluoromethylphenyl)-4H-1 ,2,4-triazol-4-yl, 

1-allyltetrazol-5-yl, 

1-benzyltetrazol-5-yl, 

1 -carboxymethyltetrazol-S-yl, 

1 -cyclohexyltetrazol-5-yl, 

1-ethyltetrazol-5-yl, 

1-(2-hydroxyethyl)tetra2oI-5-yl, 

1-(3-hydroxypropyi)tetrazol-5-yl, 

1-methoxycarbonylmethyltetrazol-5-yl, 

1 -(2-methoxyethyl)tetrazol-5-yl, 

1-methyltetrazol-5-yl, 

1 -(2-phenylethyl)tetrazol-5-yl, 

1-phenyltetrazol-5-yl, 

1 -(prop-2-yl)tetrazol-5-yl, 

1-(2,2,2-trifluoroethyl)tetrazol-5-yl, 

pyridin-2-yl, 

pyridin-3-yl, 

pyridin-4-yl, 

pyrimidin-2-yl and 

pyrimidin-5-yl. 
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Most preferably R is 

1-(3-hydroxypropyl)tetrazol-5-yl, 

4-methyl-4H-1 ,2,4-tria20l-3-yl, 

1-(2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl. 

3-methyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(pyridin-3-ylmethyl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(quinolin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(quinolin-6-yl)-4H-1,2,4-triazol-4-yl 

or 3-(1 ,5-dimethyl-1 H-pyrazol-3-yl)-5-methyl-4H-1 ,2,4-triazol-4-yl. 

Preferably, and R^ are each independently selected from chloro and C1-C4 

alkyi, especially methyl or ethyl. 

Most preferably, and are each chloro. 

Preferably, and R"* are each independently selected from H and C1-C4 alkyl. 
Most preferably, and R" are each methyl. 

Preferably, "aryl" means phenyl optionally substituted by 1 or 2 substltuents each 
independently selected from methyl, methoxy, hydroxy, chloro, trifluoromethyl and 
dimethylamino. 

Examples of "aryl" include 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4- 
dimethylaminophenyl, 2-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4- 
methoxyphenyl, 2-methylphenyl, phenyl and 4-trlfluoromethylphenyl. 

Preferably, "het" means thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, 
isothiazolyl, oxadlazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, 
each being optionally benzo-fused and optionally substituted by 1 or 2 
substltuents each independently selected from C1-C4 alkyl, -COOH, -NR^R" and 
phenyl, and/or by an oxido substituent on a ring nitrogen heteroatom of said 
pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl group. 
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Examples of "het" include thien-2-yl, 1-methylpyrrol-2-yl, 1H-pyrazol-4-yl, 1- 
methyl-1H-pyrazol-4-yl. 5-methyl-1H-pyrazol-3-yl, l-methyl-IH-pyrazol-S-yl, 1,5- 
dimethyl-1H-pyrazol-3-yl, 3-(prop-1-yl)-1H-pyrazol-5-yl, IH-imidazol-l-yl, 1- 
methyiimidazol-2-yl, 1-methylimidazol-4-yl, 1-methylimidazol-5-yl, 4-methyl-1H- 
imidazol-5-yl, 1-phenylimidazol-4-yl, 1H-1,2,3-triazol-5-yl, 1H-1,2,4-triazol-5-yl, 1- 
methyl-1H-1,2,4-triazol-5-yl, 2-methylthiazol-4-yl, 3-methylisothiazol-4-yl, 2-amino- 
1 ,3,4-oxadiazol-5-yl, 3-methyl-1 ,2,4-oxadiazol-5-yl, 4-methyl-1 ,2,3-thiadiazol-5-yl, 
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 2-nnethylpyridin-3-yl, 2-methylpyridin-5-yl, 1- 
oxidopyridin-3-yl, 2-carboxypyridin-5-y!, 5-phenylpyridin-3-yl, 2-phenylpyridin-5-yl. 
pyridazin-4-yl, pyrimidin-2-yl, pyrazin-2-yl, quinolin-3-yl and quinolin-6-yl. 

The pharmaceutically acceptable salts of the compounds of the formula (1) 
include the acid addition and the base salts thereof. 

Suitable acid addition salts are fomried from acids which form non-toxic 
salts and examples are the hydrochloride, hydrobromide, hydroiodide, sulphate, 
hydrogen sulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, 
fumarate, lactate, tartrate, citrate, gluconate, succinate, benzoate, 
methanesulphonate, benzenesulphonate and p-toluenesulphonate salts. 

Suitable base salts are formed from bases which form non-toxic salts and 
examples are the calcium, lithium, magnesium, potassium, sodium, zinc, 
ethanolamlne, diethanolamine and triethanolamine salts. 

For a review on suitable salts see Berge etal, J.Pharm.Sci., fig, 1-19 

(1977). 

A compound of the formula (I) may contain one or more asymmetric carbon 
atoms and may therefore exist in two or more stereoisomeric forms, or it may exist 
as tautomers. The present invention includes the individual stereoisomers and 
tautomers of the compounds of the formula (I) and mixtures thereof. 

Separation of diastereoisomers may be achieved by conventional 
techniques, e.g. by fractional crystallisation, chromatography or H.P.L.C. of a 
stereoisomeric mixture of a compound of the formula (I) or a suitable salt or 
derivative thereof. An individual enantiomer of a compound of the formula (1) may 
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also be prepared from a corresponding optically pure intermediate or by 
resolution, such as by H.P.L.C. of the corresponding racemate using a suitable 
chiral support or by fractional crystallisation of the diastereoisomeric salts formed 
by reaction of the corresponding racemate with a suitable optically active add or 
base. 

Certain compounds of the formula (I) can exist in the fomi of particular 
stereoisomers known as atropisomers. Atropisomers are isomers that can be 
separated only because rotation about single bonds is prevented or greatly 
slowed (see "Advanced Organic Chemistry", Third Edition, Jeny March, John 
Wiley and Sons (1985)). They can be separated by conventional methods such 
as by those described in the preceding paragraph. The present invention includes 
the individual atropisomers of the compounds of the fonnula (I) and mixtures 
thereof. 

Preferred examples of the compounds of the fonnula (!) are those wherein 

(i) R is 1-(3-hydroxypropyl)tetrazol-5-yl, is chloro and R^ Is chloro; 

(ii) R is 4-methyi-4H-1 ,2,4-triazol-3-yl, R^ is chloro and R^ is chloro; 

(iii) R is 1-(2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl, R^ is chloro and R^ is 
chloro; 

(iv) R is 3-methyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, R^ is chloro and R^ is 

chloro; 

(V) R is 3-methyl-5-(pyridin-3-ylmethyl)-4H-1 ,2,4-tria20l-4-yl, R^ is chloro and 
is chloro; 

(vi) R is 3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, r' is chloro and 
R^ is chloro; 

(vii) R is 3-(1 ,5-dimethyi-1 H-pyrazol-3-yl)-5-methyl-4H-1 .2,4-tria2ol-4-yl, R^ is 
chloro and R^ is chloro; 

(viii) R is 3-methoxymethyl-5-(pyridin-3-yl)-4H-1 ,2,4-triazol-4-yl, R^ is chloro and 
R^ is methyl; 

(ix) R is 3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, R^ is methyl and 
R^ is chloro; 
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(X) R is 3-methoxymethyl-5-(quinolin-3-yl)-4H-1 .2,4-tria2oM-yl, is chloro ar 
R^ is chloro; or 

(xl) R is 3-methoxymethyl-5-(quinolin-6-yl)-4H-1 ,2,4-triazol-4-yl, R^ is chloro an 
R^ is chloro: 

or an individual stereoisomer or a pharmaceutically acceptable salt of any 
thereof. 

Particularly preferred compounds of the formula (I) are 

(i) R-(-)-6,7-dichloro-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1,2.4-tria2ol-4-y|]- 
2,3(1 H.4H)-quinoxalinedione or a pharmaceutically acceptable salt thereof 
and 

(ii) R-(-)-6.7-ciichloro-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1.2,4-tria2ol-4-yl]- 
2,3(1 H,4H)-quinoxalinedione sodium salt. 



All the compounds of the formula (I) can be prepared by acidic or basic 
hydrolysis of a compound of the fomnula: 

R 



(H) 

OR* 



Wherein R, R^ and R^ are as previously defined for a compound of the formula (I) 
and R^ and R^ either when taken alone or together, represent a group or groups 
that can be hydrolytically cleaved under acidic or basic conditions to provide a 
quinoxalinedione of the formula (I). Such group or groups are conventional and 
suitable examples will be well-known to the skilled person. 

Preferably and R^ are either each independently selected from C1-C4 
alkyi (preferably methyl or ethyl) and benzyl, optionally ring-substituted by from 1 
to 3 substituents each independently selected from C1-C4 alkyI, C,-C, alkoxy, halo, 
nitro and trifluoromethyl, or, when taken together, represent d-Cg alkylene, 
CH(phenyi), CH(4-methoxyphenyl) or CH(3,4-dimethoxyphenyl). 

Preferably, the reaction is carried out by acidic hydrolysis of a compound of 
the fomnula (II). 
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In a typical procedure, a compound of the formula (II) is treated with an 
aqueous solution of a suitable acid, e.g. a mineral acid such as hydrochloric acid, 
optionally in the presence of a suitable organic co-solvent, e.g. 1,4-dioxane. The 
5 reaction is usually carried out by heating the mixture at up to the reflux 
temperature of the solvent(s). 

The intermediates of the formula (11) can be prepared by a variety of conventional 
methods, for example, as described below. 

10 

(a) The compounds of the formula (II) where R is a substituted tetrazol-5-yl 
group can be prepared by the route shown In Scheme I: 



Scheme I 

COOH 




,5 (V) ("A) 

wherein R\ R^, R^ and R^ are as previously defined for a compound of the 
fomnula (II) and R*^ is a suitable substituent as previously defined for R for a 
compound of the formula (I). 

In a typical procedure, a compound of the formula (III) is first deprotonated 
20 with a suitable base, e.g. lithium diisopropylamide, in a suitable solvent, e.g. 

tetrahydrofuran, and the carbanion obtained is then treated with carbon 
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dioxide. The carboxylic acid of the formula (IV) obtained is converted to the 
corresponding acid chloride using oxalyl chloride and a catalytic amount of 
N,N-dimethylformamide in a suitable solvent, e.g. dichloromethane, which is 
then converted to the secondary amide of the formula (V) by in situ 
treatment with an amine of the formula: 
R^NHj . 

The amide of the formula (V) is first treated with phosphorus pentachloride 
in a suitable solvent, e.g. toluene, and the intermediate obtained is reacted 
in silu with trimethylsilyl azide to provide a compound of the formula (IIA). 

(b) The compounds of the formula (II) where R is an optionally benzo- 

fused/substituted 5- or 6-membered ring heteroaryl group which is linked to 
the quinoxaline ring by a ring carbon atom, can be prepared by the route 
shown in Scheme 11: 



Scheme II 




20 



(IIB) 
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wherein R\ R^, and R^ are as previously defined for a compound of the 
formula {II) and r'^ is an optionally be nzo-f used/substituted 5- or 6- 
membered ring heteroaryl group which Is linked to the quinoxaline ring by a 
5 ring carbon atom as previously defined for R for a compound of the formula 

(I). 

In a typical procedure, a compound of the formula (III) Is first deprotonated 
as described in method (a) above and then treated insiiu with trimethyl 
borate, followed by acid hydrolysis in the work-up, to provide a boronic acid 
10 of the formula (Vl). This is then reacted with a compound of the formula: 

R°X 

wherein X is bromo, iodo, or trifluoromethylsulphonyloxy, and R° is as 
defined above, in the presence of a suitable catalyst, e.g. 
tetrakis(triphenylphosphine)palladium (O), and under suitable conditions to 
1 5 provide a compound of the fomiula (IIB). 

(c) The compounds of the formula (11) where R is an optionally 4-substituted- 
4H-1 ,2,4-triazol-3-yl group can be prepared by treatment of a compound of 
the formula (V) first with phosphorus pentachloride in a suitable solvent, 

20 e.g. toluene, followed by reaction of the intermediate obtained la siiu with 

formyl hydrazine in the presence of a suitable base, e.g. triethylamine. 

(d) The compounds of the formula (II) where R is a 1 - or 2-(optionally 
substituted C1-C4 alkyl)-substituted-1,2,4-triazol-3-yl group can be prepared 

25 by treatment of a compound of the formula (V) where R*^ is H with a N,N- 

di(Ci-C4 alkyl)formamide di(Ci-C4 alkyl)acetal, preferably N,N- 
dimethylfonnamide dimethyl acetal, reacting the intermediate formamidine 
obtained with hydrazine in the presence of a suitable acid, e.g. acetic acid, 
and then by treatment of the resulting tautomeric mixture of 5-(1H- and 2H- 

30 1 ,2,4-triazol-3-yl)-substituted quinoxalines first with a suitable base, e.g. 

sodium hydride, in a suitable solvent, e.g. N,N-dimethytfonnamide, followed 
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by a suitable optionally substituted C.-C, alkyi halide (e.g. iodomethane to 
prepare N-methyi-substituted products). 

The mixture of 1- and 2-(optionally substituted C1-C4 alkyl)-substituted- 
1,2,4-tria2ol-3-yl products obtained can be separated by a conventional 
method, e.g. chromatography. 

(e) The compounds of the formula (II) where R is an optionally substituted 
1,2,4-triazoi-4-yl group can be prepared by the route shown in Scheme III: 

Scheme Ml 




{IX) (IIC) 
wherein R\ R^ and R® are as previously defined for a compound of the 
formula (II) and R* and R^ are each Independently H or a suitable 
substituent as previously defined for R for a compound of the formula (I). 
In a typical procedure, a 5-aminoquinoxaline of the fonnula (VII) is reacted 
with a compound of the formula: 

R^COX^ 

wherein X' is a suitable leaving group, e.g. chloro or bromo, in a suitable 
solvent, e.g. toluene or dichloromethane, and optionally in the presence of 
a suitable acid acceptor, e.g. pyridine, to provide an amide of the formula 

(VIII). 
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An amide of the formula (VIII) can be converted to a thioamide of the 
formula (IX) by treatment with 2,4-bis(4-methoxyphenyi)-1.3-dithia-2,4- 
diphosphetane-2,4-dlsulphide (Lawesson's reagent) in a suitable solvent, 
5 e.g. toluene or tetrahydrofuran. 

A thioamide of the fonnula (IX) can be converted to a compound of the 
fonnula (IIC) by treatment with a compound of the formula: 

R^CONHNHz 

10 in the presence of mercury (II) oxide, optionally a desiccant, e.g. 4A 

molecular sieves, and a suitable solvent, e.g. n-butanol. 

(f) The compounds of the formula (II) where R is an optionally benzo- 

fused/substituted 5- or 6-membered ring heteroaryl group which is linked to 
15 the quinoxallne ring by a ring carbon atom can be prepared by coupling a 

compound of the formula: 




(X) 

where R\ R^, R^ and R^ are as previously defined for a compound of the 
formula (II), with a compound of the formula: 
20 R'X' 

where X^ is Sn(Ci-C4 all<yl)3, ZnCl, ZnBr, Znl or -B(0H)2, and R^ is as 
defined for this method for R, in the presence of a suitable catalyst, e.g. 
tetrakis(triphenylphosphine)palladium (O), under suitable conditions. 

25 (g) The compounds of the formula (II) where R is an optionally substituted 

1,2,3-triazol-4-yl group can be prepared by the route shown in Scheme IV: 
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Schemft IV 




(ilD) 



Wherein R\ and R® are as previously defined for a compound of the 
formula (II) and R"" is H, or R^ and R° are each Independently a suitable 
substituent as previously defined for R for a compound of the formula (I). 

In a typical procedure, a 5-iodoquinoxaline of the formula (X) is coupled 
with an acetylene of the fonnula: 

R''-C=CH 

under suitable conditions, e.g. using bis(triphenylphosphine)palladium (II) 
chloride, copper (I) Iodide and triethylamlne. The compound of the formula 
(XI) prepared is then reacted with trimethylsilyl azide to provide a 
compound of the formula (IlD) which can be converted to a compound of 
the formula (HE) by a conventional method, e.g. where R° is C1-C4 alkyi, by 
first deprotonating a compound of the formula (IlD) using a suitable base, 
e.g. sodium hydride, followed by reaction with a C1-C4 alkyI hallde, e.g. 
iodomethane. Where a mixture of the 1-, 2- and 3-substituted-1 ,2,3-triazol- 
4-yl isomers of a compound of the formula (HE) is obtained, these may be 
separated by a conventional method, e.g. chromatography. 
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It will be realised that certain compounds of the formula (I) or (II) may be 
converted to other compounds of the formula (I) or (II), respectively, by 
conventional methods, e.g. by functional group intercorversion techniques. 
5 All of the above reactions and the preparations of novel starting materials 

used in the preceding methods are conventional and appropriate reagents and 
reaction conditions for their perfomriance or preparation as well as procedures for 
isolating the desired products \n\\\ be well known to those skilled In the art with 
reference to literature precedents and the Examples and Preparations hereto. 

10 A pharmaceutically acceptable acid addition or base salt of a compound of 

the formula (I) may be readily prepared by mixing together solutions of a 
compound of the fomiula (I) and the desired acid or base, as appropriate. The 
salt may precipitate from solution and be collected by filtration or may be 
recovered by evaporation of the solvent. 

15 The binding affinity of the compounds of the formula (I) and their salts for 

the glycine site of the NMDA receptor may be measured by testing their ability to 
displace a selective glycine site radioligand from rat brain membranes as 
described In Brit. J. Pharm., Ifl4, 74 (1991). In a variation of this method, 
thoroughly washed membrane protein Is incubated with [^H]-L-689,560 

20 (Mol.Phamnacol.. 41, 923 (1992)) for 90 minutes using tris-acetate buffer (pH 7.4). 
Displacement of the radioligand, using a range of test compound concentrations, 
Is used to derive IC50 (50% inhibitory concentration) values. 

Functional in vitro glycine antagonism is demonstrated by the ability of the 
compounds to inhibit the depolarizations in rat cortical slices induced by NMDA by 

25 a similar method to that described in J. Med. Chem., 32, 789 (1990) and Brit. J. 
Phann., 24, 381 (1985). In a variation of the procedure, the response to a 
standard concentration of NMDA is measured in the presence of a range of test 
compound concentrations and the results obtained are used to derive EC50 (50% 
effective concentration) values. 

30 The binding affinity of the compounds of the invention for the AMPA 

receptor may be measured by testing their ability to displace the radioligand [^H]- 
AMPA from rat brain membranes. Membrane homogenate is incubated vj\ih 
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radioligand (10 nM) in the presence or absence of test compounds at various 
concentrations at 4°C for 45 minutes. Free and bound radiolabe! are separated 
by rapid filtration and radioactivity is measured by liquid scintillation counting. 

The compounds of the formula (I) and their salts can be administered to a 
subject to be treated alone, but will generally be administered in admixture with a 
pharmaceutically acceptable diluent or carrier selected with regard to the intended 
route of administration and standard pharmaceutical practice. For example, they 
can be administered orally, including sublingually, in the fonTi of tablets containing 
such excipients as starch or lactose, or in capsules or ovules either alone or in 
admixture with excipients, or in the form of elixirs, solutions or suspensions 
containing flavouring or colouring agents. They can be injected parenterally, for 
example, intravenously, intramuscularly or subcutaneously. For parenteral 
administration, they are best used in the fomi of a sterile aqueous solution which 
may contain other substances, for example, enough salts or glucose to make the 
solution isotonic with blood. 

The compounds have potential for absorption through the gastrointestinal 
tract and thus administration by slow release fonnulations is also possible. 

In general, a therapeutically effective daily oral dose of the compounds of 
formula (I) and their salts is likely to range from 0.1 to 100 mg/kg body weight of 
the subject to be treated, preferably 1 to 20 mg/kg, and an intravenous daily dose 
is likely to range from 0.01-20mg/kg body weight of subject to be treated, 
preferably 0.1-20 mg/kg. The compounds of the fonnula (1) and their salts may 
also be administered by intravenous infusion at a dose which is likely to range 
from 0.01-10 mg/kg/hr. 

Tablets or capsules of the compounds may be administered singly or two or 
more at a time, as appropriate. 

The physician will determine the actual dosage which will be most suitable 
for an individual patient and it will vary with the age, weight and response of the 
particular patient. The above dosages are exemplary of the average case. There 
can, of course, be individual instances where higher or lower dosage ranges are 
merited, and such are within the scope of this invention. 
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Alternatively, the compounds of the formula (I) can be administered by 
inhalation or in the form of a suppository or pessary, or they may be applied 
topically in the form of a lotion, solution, cream, ointment or dusting powde . An 
5 alternative means of transdermal administration is by use of a skin patch. For 
example, they can be incorporated into a cream consisting of an aqueous 
emulsion of polyethylene glycols or liquid paraffin. They can also be incorporated, 
at a concentration of between 1 and 10% by weight, into an ointment consisting of 
a white wax or white soft paraffin base together with such stabilisers and 
10 preservatives as may be required. 

It is to be appreciated that reference to treatment includes prophylaxis as 
well as the alleviation of established symptoms of the disease. 

Thus the invention further provides:- 

i) a phamiaceutical composition comprising a compound of the fonnula (I), or 
1 5 a phamiaceutlcally acceptable salt thereof, together with a 

pharmaceuticaily acceptable diluent or earner; 

ii) a compound of the fomiula (I), or a pharmaceuticaily acceptable salt or 
composition thereof, for use as a medicament; 

iii) the use of a compound of the formula (I), or of a pharmaceuticaily 
20 acceptable salt or composition thereof, for the manufacture of a 

medicament for the treatment of a disease by producing an antagonist 
effect at a NMDA receptor; 

iv) use as in (iii) where the disease is an acute neurodegenerative or a chronic 
neurological disorder, 

25 v) a method of treatment of a mammal to treat a disease by producing an 
antagonist effect at a NMDA receptor, which comprises treating said 
mammal with an effective amount of a compound of the formula (I) or with a 
pharmaceuticaily acceptable salt or composition thereof; 

vi) a method as in (v) where the disease is an acute neurodegenerative or a 
30 chronic neurological disorder; and 

vii) a compound of the formula (II). 
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The following Examples and Preparations illustrate the preparation of the 
compounds of the formula (1) together with intermediates used in their synthesis. 

Melting points were determined using a Buchi apparatus in glass capillary 
tubes and are uncorrected. Low Resolution Mass Spectroscopic (LRMS) data 
were recorded on a Fisons Trio 1000 Mass Spectrometer (thermospray using 
ammonium acetate in aqueous methanol as the carrier or atmospheric pressure 
chemical lonisation (APCI) using 97.5:2.5. by volume, methanoliacetic acid and 
gaseous nitrogen as the carrier). NMR data were recorded on a Bruker AC300 or 
a Varian Unity 300 NMR instrument (both 300 MHz) or a Unity lnova-400 
(400MHz) instrument and were consistent with the assigned structures. Flash 
chromatography was accomplished on Kieselgel 60 (230-400 mesh) from E. 
Merck, Darmstadt. Kieselgel 60 F254 plates from E. Merck were used for thin layer 
chromatography (TLC) and the compounds were visualized with UV light or 
chloroplatinic acid/potassium iodide solution. In cases where compounds 
analysed as hydrates, the presence of water was evident by the enhanced peak 
due to water in the proton NMR spectra. The purity of the compounds was 
carefully assessed using analytical TLC and proton NMR (300 MHz) and the latter 
technique was used to calculate the amount of solvent in solvated samples. In 
multistep sequences, the purity and structure of intemiediates were verified 
spectroscopically by proton NMR. Proton NMR shifts are quoted in parts per 
million downfield from tetramethylsilane. 

Some abbreviations familiar to those skilled in the art have been used in 
the Examples and Preparations. 
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EXAMPLE 1 

6.7-Dichloro-5-M-pvridvlV2.3( 1 H.4HVauinoxalinedinnfi 




.N. 



.N. 



CI, 



CI 



5 



A mixture of 6,7-dichloro-2,3-dimethoxy-5-(4-pyridyl)quinoxaline 
(Preparation 2, 110mg, 0.327mmol), 2M aqueous hydrochloric acid solution (ImL) 
and 1,4-dioxane (7mL) was heated under reflux for 2 hours, cooled, and 
10 concentrated under reduced pressure. The solid residue was triturated with water, 
collected by filtration and washed with water and diethyl ether to give the title 
compound (17mg, 17%) as a white solid, mp >300''C. 
m/z (thermospray) 308 (MH*). 

Analysis 1%Y Found: C, 49.58; H, 2.36; N, 12.93. C13H7CI2N3O2. O.SHjO requires 
15 C, 49.24; H, 2.54; N. 13.25. 



were prepared by a similar method to that of Example 1 , using the corresponding 
20 2,3-dimethoxyquinoxaline derivatives indicated and a reaction period that 

corresponded approximately to the complete consumption of starting material by 
TLC. In Examples 8, 82 and 84, concomitant ester hydrolysis occurred, while in 
Examples 104 to 106 the trityl group is cleaved. 



EXAMPLES 2 -107 
The following tabulated Examples of the general formula: 
R 




H 



wo 97/32873 



PCT/EP97/00995 













Trituratior 
Solvent 

(a) water 

(b) diethyl ether 

(c) methanol 

(d) 1,4-dloxane 

(e) ethyl acetate 

(f) diisopropyl eti 

(g) dichloromethi 




C 
CD 


c 














3 tartii 
nater 
epara 
no. 






in 


00 












Analytical Data: 

Analysis (% Found (Required)) 

or ^H-NMR (300 MHz, DMSO-dg 
(unless otherwise stated)) 

or LRMS (m/z) 


C, 49.74; H, 2.01; N. 12.93 
(C, 49.80; H, 2.44; N, 13.40) 
(thermospray) 308 (MH*). 


U,4t5.»4; H, 1.86; N,17.85 
(C, 46.03; H. 2.09; N. 17.89) 
5 = 7.40(1H,s). 7.57 (1H,t, J=5Hz), 
8.92 (2H,d, J=5Hz), 11.25 (1H,s), 
12.1 (IH.s). 


CO ^ 

^ I 
o> 

'w CVJ ^ 

"w" 
- Si 

Q. 

S ^ o 

;^ E 


(J, 39.42; H, 2.40; N, 25.08 
(C, 39.05; H, 2.17; N. 24.78) 
6 = 3.80 (3H.S). 7.50 (1H,s), 11.64 
(IH.br.s), 12.26 (IH.br.s). 


Molecular 
formula 


q 

Z 

O 6 


q 
z 

O d 


O 
Z 

q 
cJ 


q 
z , 

O d =o 


o 

a 
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o 
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D 
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o 

A* 


o 
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(0 


CD 


(0 






o 






CO 


5= 1.24 (3H, m), 1.60 (IH, 
m), 1.78 (4H.m), 2.00 (2H, ' 
m),4.08(1H, m), 7.50(1H.s), 
11.70 (1H, brs). 12.16 
(1H.br s). 


C 

E 

0 
0 

L 


5=3.10(2H, m),4.42 (2H, 
m), 7.18(5H. m), 7.46 (IH.s), 
11.58 (IH, brs), 12.14 
(IH.br s). 


3 

r 

r 

5. 

li 

\ 


C. 35.64; H, 2.02; N, 21.74 
(C, 35.66; H, 2.31; N. 21.89) 


C. 41.68; H, 2.62; N. 23.67 
(C, 41.69; H, 2.94; N. 23.88) 
6= 1.48 (6H,d, J=8Hz), 4.94 
(1H,m),7.48(1H,s), 11.78 
(1H,br.s), 12.24 (IH.br.s). 


C. 41.19; H, 2.62; N. 23.67 
(C, 41.28; H, 3.06; N. 24.31) 
(thermospray) 327 (MH*). 
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TO 


(0 


CD 


05 


CD 






CO 


N- 


03 


5 = 5.46 (2H, m), 7.10 (2H, m), 
7.20 (3H,m), 7.42 {1H, s), 11.66 
(IH, brs), 12.16 (IH, brs). 

(thermospray) 389 (MH*). 


C, 40.62; H. 3.01; N. 22.70 
(C. 40.70; H. 2.97; N, 22.96) 


5 = 7.42(1H.s),7.50 (5H. m), 
11.86 (IH. brs). 12.16 
(IH, br s). 

(thermospray) 375 (MH*). 


!5 = 5.38(1H, m), 5.62 (1H. m), 
7.50 (IH, s), 11.90 (IH, br.s). 
12.24 (IH, br.s). 

(thermospray) 398 (MNH/). 


5 = 4.88 (2H, d, J = 8H2), 5.20 
(2H, m). 5.88 (IH, m), 7.50 
(IH. s), 11.66 (IH, brs). 12.16 
(IH. br s). 

(thermospray) 339 (MH*). 
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do 



do 
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CO 




Si 


J2 


b, c, e 


25 
isomer 2 




CO 




0 

CO 


C. 40.55; H. 2.32; N. 21.57 
(C, 40.57; H, 2.63; N. 21.51) 
5 = 3.97 (3H.S), 7.40 (IH.s). 8.71 
(1H,s), 11.14 (IH.br.s). 12.08 
(IH.br.s). 


C. 40.68; H, 3.17; N, 13.96 
(C. 40.50; H, 3.20; N, 13.89) 


U, 42.06; H, 3.16; N, 17.10 
(C, 42.09; H, 3.12; N, 17.32) 


j 5 (CD3OD) = 1.37 (3H. t, J=7Hz), 
2.50 (3H, s). 1.43(2H, q, J=7H2), 
6.35 (1H, s). 

(thermospray) 340 (MH*). 


C, 47.71; H, 3.46; N, 14.48 
(C, 47.68; H, 3.60; N, 14.63) 


Z 

do X 
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I: wio 
O O CNi 


X CM X 
O O C3 
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CN CNJ 
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o 


XI 


x> 


J3 


CO 




CO 

CO 




in 

CO 


C, 46.08; H, 3.50; N. 13.79 
(C, 46.13; H. 3.47; N. 13.79) 


C. 37.93; H. 3.17; N, 18.19 
(C,37.96;H. 3.16; N, 18.44) 
(thermospray) 326 (MH"). 


8 = 1.18(3H,t. J=8Hz), 2.47 (2H, 
m. obscured). 4.18 (3H,s), 5.85 
(1H. s). 7.34(1 H, s).7.43 
(1H. s), 12.14 (2H, br s) 
(thermospray) 405.5 (MH*). 


C, 34.45; H. 3.40; N, 15.55 
(C. 34.66; H. 3.24; N, 15.95) 
(thermospray) 383 (MH*). 


C, 37.68; H, 4.24; N. 15.31 
(C, 37.59, H.4.64; N, 15.47) 


a. 

W I. 

X ^ X in o 0) 
2 c^in CN .52 ^ 
O O d d T3 "5 


x"^S 

O O d 


z 

o 

■C 


<t>0 . X 

2 c;ixCM 
O O in d 


Z 

X CM X 

t coin 
O O oi 


264 
(decomp.) 


fO 


o 

o 

CO 
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N- 
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m 


d" 


ro" 


CO 


CD 
CO 


CO 


CO 
CO 


05 
CO 


o 


C. 37.39; H, 3.37; N. 16.50 
(C. 37.23; H. 3.52; N. 16.28) 


C, 47.03; H, 3.11; N, 20.34 
(C. 47.19; H,2.97; N, 20.64) 
(thermospray) 389 (MH*). 


C, 42.28; H. 2.70; N. 22.69 
(C, 42.27; H. 3.07; N, 23.00) 
(thermospray) 390 (MH*). 


C, 43.40; H, 2.57; N, 23.28 
(C. 43.37; H. 2.86; N, 23.60) 
(thermospray) 390 (MH"). 


C. 44.58; H. 2.79; N. 19.55 
(C, 44.52; H. 2.72; N, 19.47) 
(thermospray) 389 (MH^). 


£ . 
GO 

r osj o 

O O M 


z 

£^ 
d o 


io 

X w 
oo 


£o 

X 

do 


£ nCO 

O O CD 


284 
(decomp.) 
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o 

CO 
A 


o 
o 
CO 
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o 
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A 
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CO 
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n 
o 



wo 97/32873 



PCT/EP97/00995 



-32- 



b, c, d 


CO* 


CQ 


o 

CD 


X3 




CM 


CO 




in 


C, 39.18; H. 2.98; N. 17.75 ■ 
(C, 38.96; H, 2.94; N, 17.86) 


8 = 2.10(3H, s), 3.88 (3H. s), 
5.64{1H,m). 5.87(1 H,m), 6.88 
(1H. m), 7.43 (1H, s), 12.10 (1H, 
s), 12.15 (1H, s). 
(thermospray) 391 (MH*). 


C. 39.16; H, 3.90; N, 19.61 
(C. 39.10; H,4.12; N, 19,70) 


5 = 2.15(3H, s), 2.65 (3H, s), 
7.40 (1H, s), 8.59 (1H. s), 12.12 
(1H,s), 12.23 (1H,s). 
(thermospray) 409 (MH*). 


5 = 2.17(3H, s), 4.20 (2H. s), 
7.39 (3H, m). 7.46(1H, s), 7.87 
(1H,t, J=4Hz), 8.44 (1H,s), 
12.22 (1H,s). 

(thermospray) 403.4 (MH*). 


2 

O O <ij ^ 
O O o o TJ X 


z 

o 

X 

do 


z j:- 

xo «f 

if) 

O O =5 


2 

O 

do 


2 

O 
X 

do 


279-282 


252-256 
(decomp.) 


284-292 
(decomp.) 


263-265 
(decomp.) 




X 

o 

:/ 
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o 


X 

u 


z 

o 


z-co 
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1 z— *■ 
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CO 
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jQ 










03 




o 
in 


C. 37.85; H, 3.81; N.15.20 
(C, 37.55; H 3.99; N. 15.46) 


C. 38.60; H. 3.79; N, 15.51 
(C. 38.51 ;H, 3.80; N. 15.85) 


5 = 2.17(3H,s). 2.18 (3H,s), 
6.41 (1H, s), 7.47 (1H, s), 12.21 
(2H, br s). 

(thermospray) 292.0 (MH*). 


C, 35.90; H, 2.64; N, 20.59 
(C. 35.91; H, 2.67; N, 20.94) 
(thermospray) 409 (MH*). 


5 = 2.19(3H. s). 7.21 (2H, m), 
7.38 (1H, s), 7.40 (1H, d, 
J=4H2), 7.50 (1H, d, J=4Hz), 
12.10 (2H,br s). 
(thermospray) 421.6 (MH*). 


o o o 
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o 
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n 


S2 


X3 






in 




CO 
m 


in 


in 


6 = 2.19(3H. s).2.41 (3H, s).- 
6.98(1H, d, J=4Hz), 7.22 (2H, 
m),7.39(1H,s). 7.07 (1H. m), 
12.14 (1H, s), 12.30 (1H, s). 
(thermospray) 402 (MH"). 


C. 38.20; H. 3.72;N. 15.09 
(C. 37.87; H, 3.93; N. 15.59) 


5 = 2.21 (3H.S). 3.42 (3H. s). 
6.97 (2H, m), 7.41 (3H. m), 
12.19 (1H.S). 12.20 (1H.S). 
(themiospray) 418.2 (MH"). 


8 = 2.17(3H,s),2.40 (3H, s), 
7.49 (1H, s),7.74 (1H. s), 12.26 
(2H, brs). 

(thermospray) 391.9 (MH*). 


C, 42.78; H, 4.02; N, 18.13 
(C, 42.92; H, 3.60; N, 17.67) 
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J2 




J2 


J2 






ID 




o> 


o 

CD 


C, 44.28; H. 3.44; N. 13.87 • 
(C. 44.06; H. 3,70; N. 14.27) 


5 = 2.00 (3H, s). 2.12 (3H, s), 
4.00 (3H,s), 5.66 (IH, s), 7.48 
(IH.s). 12.15 (2H, br.s). 
(thermospray) 406.4 (MH*). 


C. 43.58; H. 2.78; N. 13.80 
(C. 43,25: H, 2.38; N, 14.01) 
(thermospray) 456 (MH*). 


6 = 0.83 (3H. t, J=8Hz), 1.55 (2H, 
m). 2.15 (3H. s).2.50 (2H, I. 
obscured). 6.45 (1H. s), 7.48 
(IH. s). 12.10 (1H.S). 12.20 
(IH, s). 

(thermospray) 420.2 (MH*). 


C, 41.49; H, 3.96; N, 15.08 
(C, 41.21; H, 4.28; N. 15.18) 
(thermospray) 431 (MH*), 
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XI 


XI 


X! 


X! 




CM 
CD 


00 
CD 


tT 

CO 


ID 
CD 


CD 
CD 


C, 41.50; H.2.87; N, 22.26 
(C, 41.59; H. 2.91; N, 22.63) 
(thermospray) 392 (MH*). 


C, 35.12; H. 3.66; N, 18.98 
(C. 35.01; H, 3.62; N, 19.05) 


C, 36.08; H, 3.31; N. 19.59 
(C. 35.95; H, 3.42; N. 19.56) 
(APCI) 392 (MH*). 


C, 34.66; H, 2.86; N. 22.31 
(C, 34.46; H, 2.96; N. 22.45) 
(thermospray) 379 (MH"). 


C, 38.90; H, 3.22; N, 20.65 
(C, 38.62; H, 3.50; N. 21.02) 
(thermospray) 392 (MH^). 


C, 39.01; H, 2.91; N. 12.20 
(C, 39,25; H, 2.85; N, 12.36) 
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J3 






£1 

tS 




03 
CD 


o 
r-~ 


1^ 


CM 


CO 


C, 39.25; H. 3.13; N, 21.20 • 
(C, 39.54; H. 3.32; N, 21.52) 
(thermospray) 392 (MH"). 


C, 37.76; H, 2.70; N. 25.17 
(C, 37.56; H, 2.93; N, 25.03) 
(thermospray) 393 (MH*). 


C. 34.66; H. 2.96; N, 24.63 
(C. 34.76; H, 3.14; N, 24.94) 
5 = 2.16(3H.s), 7.44 (1H,s), 
7.92 (1H,br,s). 10.36 (IH.br.s), 
11.97 (IH.br.s), 12.18 
(IH.br.s). 


C, 41.18; H. 3.03; N. 21.37 
(C. 41.09; H. 3.23; N. 20.96) 
5 = 2.12(3H,s), 7.57 (1H.S). 
7.78 (2H.S), 12.12 (IH.br.s), 
12.22 (1H,br,s). 


C, 42.32; H. 2.54; N, 16.05 
(C. 41.83; H. 2.34; N. 16.26) 
5 = 2.12(3H.s).6.90(1H,d. 
J=4Hz),6.95(1H,m). 7.50 
(IH.s), 7.62(1H.d.J=4H2). 
12.35 (1H,s), 12.37 (IH.s). 
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c6 


xz 
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in 


CD 




CO 


C. 45.79; H. 2.78; N, 15.66 
(C, 45.87; H, 2.83; N. 15.73) 


C. 43.45; H. 2.34; N, 14.98 
(C. 43.62; H, 2.58; N. 14.96) 
(thermospray) 422 (MH*). 


C, 47.11; H, 2.85; N, 14.78 
(C, 46.81: H, 3.23; N. 15.16) 


5 = 2.21 (6H,s). 7.54(1 H.s). 
12.04 (IH.s). 12.33 (1H, s). 
(thermospray) 326 (MH*). 


C, 36.90; H, 2.74; N. 19.02 
(C, 36.76; H, 2.58; N, 19.49) 
(thermospray) 312 (MH*). 
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J3 
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oo 




CD 
00 


h- 
CO 


00 
CO 


C, 39.86; H. 3.79; N, 15.62 . 
(C, 39.87; H, 3.72; N, 15.50) 


C, 41.24; H.4.31; N. 13.98 
(C. 41.51; H.4.30; N, 14.24) 
(APCI) 433 (MH*). 


5 = 3.18(3H, s), 4.16(3H. s), 
4.40 (2H. m), 5.96 (1H, s), 7.38 
(1H. s).7.50(1H, s). 12.10 (1H, 
brs). 12.6 (1H. brs) 
(thermospray) 422 (MH*). 


5 = 3.10(6H. s).4.30 (4H, m), 
7.42 (1H. s), 11.84 (1H. brs). 
12.14 (1H, brs). 
(APCI) 386 (MH"). 


8 = 2.42 (3H, s), 3.14 (3H, s). 
4.34 (2H, m), 7.48 (1H. s), 7.90 
(1H. s), 12.08 (1H, brs). 12.20 
(1H, br s). 

(thermospray) 439 (MH*). 
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jQ 
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C. 40.21; H. 3.65; N. 15.58 ■ 
(C, 40.36; H, 3.20; N, 15.69) 


C, 41.02; H. 3.51; N. 15.78 
(C, 41.24; H. 3.46; N, 16,03) 
(APCI) 433 (MH"). 


C, 45.51; H, 3.10; N, 16.50 
(C, 45.85; H, 3.04; N, 16.89) 
(thermospray) 461 (MH*). 


C, 40.18; H. 2.86; N, 18.01 
(C. 40.23; H,2.86; N, 18.04) 
(thermospray) 370 (MH*), 


C, 56.30; H, 4.07; N, 12.16 
(C, 56.11; H,4.16; N, 12.59) 
(thermospray) 450 (MH*). 
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J3 
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s 
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C. 41.59; H, 2.74; N. 21.15 
(C, 41.52; H, 2.71; N. 21.52) 


C. 37.67; H, 2.76; N. 21.52 
(C. 37.48; H. 2.70; N. 20.85) 


C. 40.65; H, 2.81; N, 18.87 
(C, 40.24; H, 2.92;N, 18.70) 


(C, 36.10; H.2.42; N. 16.83) 
(thermospray) 453 (MH*). 


6 = 2.12(3H, s), 7.49 (1H. s). 
7.63 {2H. s). 9.02 (1H, s). 
12.18 (1H, brs), 14.25 
(1H, brs). 
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C, 38.84; H,3.62; N, 16.27 ■ 
(C. 38.77; H, 3.59; N. 16.65) 


5 = 2.06 (3H, s), 4.32 (2H. m), 
5.05 (1H, br s), 7.43 (1H, s), 
11.93 (IH.brs), 12.11 (1H, br 

s). 

(thermospray) 342 (MH"). 


C, 40.11; H 3.88; N, 18.43 
(C. 39.94; H, 3.91; N, 18.11) 


C, 41.70; H. 4.01; N, 16.69 
(C, 41.32; H, 3.97; N, 16.81) 


C. 49.51; H, 3.00; N. 16.80 
(C, 49.41; H, 2,93; N. 16.95) 
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note 3 


ro 


cn 


03 


(O 
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S 


C. 38.10; H, 2.51; N, 20.53 • 
(C, 38.17; H, 2.62; N, 20.23) 
(thermospray) 328 (MH"). 

... ., .. 


6 = 2.25 (3H.s).2.69 (2H, m). 
3.63 (2H. m), 7.58(1H, s), 
11.90 (1H, brs), 12.24 
(1H. brs). 

(thermospray) 356 (MH^). 


C. 41.21; H, 2.85; N, 10.90 
{C, 41.02; H. 3.18; N, 11.04) 
5 = 7.48(1H,s), 8.02 (1H,m), 
8.30 (IH.m), 8.84 (IH.s), 8.96 
(1H,m). 11.20 (1H,br,s), 12.26 
(1H,br,s). 


C, 48.93; H, 2.78; N, 18.15 
(C, 49.00; H. 2.83; N, 17.86) 
5 = 7.38 (5H,m), 7.42 (1H,s), 
11.20 (1H.br,s), 12.11 
(1H,br,s), 15.34 (1H.br,s). 


C, 50.86; H, 3.06, N, 17.11 
(C, 50.83; H, 3.14; N, 17.43) 
5 = 4.23 (3H,s), 7.37 (5H,m). 
7.44 (IH.s), 11.14 (1H,br,s), 
12 06 (IH.br.s). 
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EXAMPLF jflR 

6 J-Dich loro-5-f 1 -methoxvcarbnnvlmP thvltetra7nl-fi-vl V2 . 3ri H 4H)- 
ouinoxalinftrii^n^ 




A solution of 6,7-dichloro-5-(1-carboxymethyltetrazol-5-yl)-2,3(1 H,4H)- 
quinoxalinedione (Example 8, 42mg, 0.12mmol) in saturated methanclic hydrogen 
chloride (5mL) was heated under reflux under nitrogen for 2 days. The reaction 
mixture was concentrated under reduced pressure and the residue partitioned 
between water (lOmL) and dichloromethane (10mL). The aqueous phase was 
separated and extracted with dichloromethane (2x25mL). The combined organic 
extracts were dried (MgS04) and concentrated under reduced pressure. The 
residue was triturated with diethyl ether and filtered to afford the title compound 
(24mg, 55%) as a pale grey solid, mp 281-283''C. 

^imm (300 MHz, DIVISO-de): 5 = 3.60 (3H, s), 5.32 (2H, m), 7.44 (1H, s). 1 1.60 
(1H, brs), 12.12 (1H, brs). 
m/z (thermospray) 371 (l\4H*). 
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EMMPLE 109 

6-ChlQrQ-7-me thvl-5-f5-methoxvmethvl-3-f3-Dvridvn-4H-1.2.4-triazQl-4-yl]- 
2.3nH.4HVauinoxalinedione 




The title compound was prepared by a similar method to that of Example 1 
using 6-chloro-2,3-dimethoxy-7-methyl-5-[5-methoxymethyl-3-(3-pyridyl)-4H-1,2,4- 

10 triazol-4-yl]quinoxaline (Preparation 114) in place of 6,7-dichloro-2,3-dimethoxy-5- 
(4-pyridyl)qulnoxaline. The residue obtained on concentrating the reaction mixture 
was dissolved in 1M aqueous sodium hydroxide solution, the mixture was 
adjusted to pH 6 with 2M aqueous hydrochloric acid solution and cooled to 0°C. 
The solid formed was collected by filtration and washed with water to give an off- 

15 white solid, mp 229-231 °C. 

Analysis (%) : Found C, 51 .33; H, 4.16; N, 19.99. CisHigCINeOa. O.25H2O 
requires: C. 51.31; H, 4.19; N, 19.95. 

EX A MPL E 110 

20 7-ChlQrQ-6-methvl-.q-f5-methoxvmethvl-3-(3-DvridvlMH-1.2.4-triazol-4-vl1- 
7 3riH 4H^-quinoxalinediQne 




H 
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The title compound was prepared by the method of Example 1 using 7- 
chlorc-2,3-dimethoxy-6-methyl-5-[5-methoxymethyl-3-(3-pyridyl)-4H-1,2,4-tria2ol- 
4-yl]quinoxaline (Preparation 115) in place of 6,7-dichloro-2,3-dimethoxy-5-(4. 
pyridyOquinoxaline, The residue obtained on concentrating the reaction mixture 
was dissolved in 1M aqueous sodium hydroxide solution, the solution was 
adjusted to pH6 with 2M aqueous hydrochloric acid solution and cooled to CC. 
The solid formed was collected by filtration and washed with water to give a pale 
yellow-solid, nfip >300°C. 
m/z (thermospray) 399 (MH*). 

AnaJysiSLiaa: Found C, 52.60; H, 3.91; N, 20.34. CisHisCINeOa. O.ZSHjO 
requires: C, 52.43; H, 4.03; N, 20.38. 

EXAMPLF 111 

f±)-, (-)- <^n(1 f+)-g.7-PichlQrQ-5-r3 -methox v mp thvi.5.n-pyn rt y|MH.i ? 



o 



HN ^ 



(b) ^ 

OCH, 



^OCHj 
H 
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(a) Methoxyacetylchloride (27.3mL, 32, 4g, O.SOmol) was added to a stirred 
mixture of 5-amino-6,7-dicliloro-2,3-dimethoxyquinoxaline (Preparation 26, 
73. 8g, 0.27mol) and pyridine (26.4mL, 25. 8g, 0.33mol) in dichiorometfiane 
(1.2L) at room temperature under nitrogen. After 18 hours stirring at room 
temperature, the mixture was washed with 2M aqueous hydrochloric acid 
solution followed by brine, then dried (MgS04) and concentrated under 
reduced pressure. The residue was triturated with methanol and filtered to 
.give6,7-dichloro-2,3-dimethoxy-5-methoxyacetamidoquinoxaline (82.0g. 
88%) as an off-white solid, mp 171-173°C. 

Analysis (%) : Found: C, 44.97; H, 3.75; N, 12.03. C13H13CI2N3O4 requires 
C, 45.11; H, 3.79; N, 12.14. 

(b) 2,4-Bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulphide 
(Lawesson's reagent) (19.5g, 48.2mmoi) was added to a solution of 6,7- 
dichloro-2,3-dimethoxy-5-methoxyacetamidoquinoxaline (27g, 78mmol) in 
tetrahydrofuran (480mL) and the mixture was stinred for 18 hours at room 
temperature, then evaporated under reduced pressure. The residue was 
purified by flash chromatography on silica gel, by gradient elution using 
hexane:dichloromethane (1:1 changing to 1:4, by volume) as the eluent to 
give 6,7-dichloro-2,3-dimethoxy-5-methoxythioacetamidoquinoxaline 

(29. 1g, >100%) as a white solid, mp 198-200°C, containing a minor 
impurity. 

Analysis (%) : Found: C, 43.06; H, 3.65; N, 11.59. C13H13CI2N3O3S requires 
C. 43.11; H, 3.62; N, 11.60. 

(c) A mixture of 6,7-dichloro-2,3-dimethoxy-5-methoxythioacetamido- 
quinoxaiine (25.3g, 69.9mmol), nicotinic acid hydrazide (19.3g, 
140.8mmol), mercury(ll) oxide (15.1g, 69.7mmol) and 1,4-dioxane (600mL) 
was heated under reflux for 18 hours. After cooling, the mixture was 

filtered through ARBOCEL (trade mark) filter aid and the residue washed 
with dichloromethane. The filtrate was concentrated under reduced 
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pressure to afford a light brown solid which was partitioned between ethyl 
acetate and 2M aqueous hydrochloric acid solution. The layers were 
separated and the aqueous layer was extracted with dichloromethane 
(2x500nnL, 4x100nnL). The combined dichloromethane extracts were dried 
(MgS04) and concentrated under reduced pressure. The residue was 
crystallised from ethyl acetate/methanol to give (±)-6,7-dichloro-2.3- 
dimethoxy-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4- 
.yl)]quinoxaline (11. 6g. 37%) as a pale yellow solid, mp 189-1 91 =C. 
Analysi? (%) : Found: C. 50.10; H. 3.57; N, 18.53. CigHigClsNeOa. O.5H2O 
requires: C, 50.01; H, 3.76; N, 18.42. 

(d) A mixture of (±)-6,7-dichloro-2,3-dimethoxy-5-[3-methoxymethyl-5-(3- 
pyridyl)-4H-1.2,4-triazol-4-yl]quinoxaline (3.0g, 6.7mmol), 2M aqueous 
hydrochloric acid solution (lOmL) and 1,4-dioxane (50mL) was heated 
under reflux for 9 hours, cooled, and concentrated under reduced pressure. 
The residue was dissolved in 1M aqueous sodium hydroxide solution and 
acidified to pH 4.5 with concentrated hydrochloric acid to afford a thick 
white precipitate. This was collected by filtration and washed with water to 
give(±)-6,7-dichloro-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yl]- 
2,3(1 H,4H)-quinoxaflnedione (2.0g, 68%) as an off-white solid, mp 230- 
232»C. 

Analysis (%) : Found: C, 46.23; H, 2.93; N. 19.00. Ci^H^sClzNeOa. I.25H2O 
requires: C, 46.22; H, 3.31; N, 19.02. 

(e) (i) (-)-N-Methylephedrine (0.88g, 4.9mmol) and then methanol (66mL) were 
added to a stirred suspension of (±)-6,7-dichloro-5-[3-methoxymethyl-5-(3- 
pyridyl)-4H-1 .2.4-triazol-4-yl]-2,3(1 H.4H)-quinoxalinedione (1 .9g. 4.3mmol) 
in ethyl acetate (400mL) at room temperature. The mixture was heated to 
its boiling point. The mixture was filtered, the filtrate concentrated to three 
quarters of its volume and then cooled to room temperature. The solid 
obtained was collected by filtration and washed with ethyl acetate. The 
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solid was crystallised from ethyl acetate/melhanol to give a single 

diastereoisomer of the quinoxalinedione starting material as the (-)-N- 

methylephedrine salt (1.28g, 43%), mp 162-164°C. 

Analysis f%V Found: C. 55.74; H, 5.38; N, 14.38. C28H29CI2N7O4. 

CH3CO2C2H5 requires: C. 55.98; H. 5.43; N. 14.28. 

[ap-135° (c=0.1,ethanol). 

D 

(ii) A suspension of the (-)-N-methylephedhne salt (1 .2g, 1 .7mmol) from part 
■(e)(i) in water (13mL) at room temperature was acidified to pH 5 with 
concentrated hydrochloric acid and the suspension was stirred for 1 hour. 
The solid obtained was collected by filtration, washed with wafer and 
crystallised from water/ethanol to give (-)-6,7-dichloro-5-[3-methoxymethyl- 
5-(3-pyridyl)-4H-1 ,2,4-triazol-4-yl]-2,3(1 H,4H)-quinoxalinedione (0.48g, 
62%) as a white solid, mp 220-222''C. 

Analysis (%) : Found: C, 45.49; H, 3.21; N. 18.72. Ci7H,2Cl2N603. rSHjO 
requires C, 45.76; H, 3.39; N, 18.83. 
[af -214°(c=0.1.ethanol). 

D 

(iii) The combined filtrates from part (e)(1) were concentrated to dryness, the 
residue dissolved in water (20mL), acidified to pH 3 with concentrated 
hydrochioric acid and the solid obtained was collected by filtration, washed 
with water and dried. (+)-N-Methylephedrine (0.37g, 2.06mmol) and then 
methanol (28mL) were added to a stirred suspension of this solid (0.80g, 
1.87mmol) in ethyl acetate (170mL) at room temperature and the mixture 
was heated to its boiling point. The mixture was filtered, concentrated to 
three quarters of its volume and then cooled to room temperature. The 
solid obtained was collected by filtration and washed with ethyl acetate. 
The solid was crystallised from ethyl acetate/methanol to give a single 
diastereoisomer of the quinoxalinedione strating material as the (+)-N- 
methylephedrine salt (0.93g, 32%) as a white solid, mp 165-167°C. 
Analysis (%Y Found: C, 55.88; H, 5.40; N, 14.31. CssHzgCljNTOa. 0.8 
CH3CO2C2H5 requires: C, 56.01; H, 5.33; N, 14.66. 
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[a]"+127° (c=0.1, ethanol). 

D 

(iv) A suspension of the {+)-N-methylephedrine salt (O.QOg, 1 .35mmol) from 
part (e) (iii) in water (10mL) at room temperature was acidified to pH 5 with 
concentrated hydrochloric acid and the suspension was stirred for 1 hour. 
The solid was collected by filtration and washed with water to give (+)-6,7- 

dichloro-5-[3-methoxymethyl-5-(3-pyridyl)^H-1,2,4-triazol-4-yl]-2,3(1H,4H)- 
qulnoxallnedione (0.41 g, 69%) as a white solid, mp 222-224°C. 
Analysis (%) : Found: C, 46.44; H, 3.18; N, 19.01. Ci^HiaClzNgOs. I.25H2O 
requires C, 46.22; H, 3.31; N, 19.02. 
[a]^*+212° (c=0. Methanol). 



EXAMPLE 11? 

g-Chlpro-7-ethvl-5-r3-methoxvmethvl-fi-r.'^. p vridvh-4H-i 7.4-tria7ni-^yi]- 
2.3nH.4HVa»innyalinPr|ir^n'' 




The title compound was prepared from the starting material shown (which 
was prepared by similar methods to those described in Preparation 113, steps (c), 
(d) and (e), Preparation 114 and Preparation 115 from 6-chloro-7-ethyl-5-nitro- 
2,3(1 H,4H)-quinoxalinedlone (see WO-A-95/12417)) by a similar method to that of 
Example 109. It was isolated as a yellow foam. 

Anglysis (%) : Found C.48.68; H,4.18; N,17.60. CigHiyNgOaCI. HCI. HjO 
requires: C,48.83; H,4.31; N,17.98. 
m/z (thermospray) 413.0 (MH*). 
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EXAMPLE113 



7-Chloro-6-ethvl-5-f3-methoxvmethvl-5-f3-Dvridvh-4H-1.2.4-triazQl-4-yl]- 
2.3(1 H.4HVquinoxalinedione 




The title compound was prepared from the starting material shown (which 
was prepared by similar methods to those described in Preparation 113, steps (c), 
(d) and (e), Preparation 114 and Preparation 115 from 7-chioro-6-ethyl-5-nitro- 
2,3(1 H,4H)-quinoxalinedione (see WO-A-95/12417)) by a similar method to that of 
Example 109. It was isolated as a yellow foam. 

Analysisf%V Found C,46.28; H,4.17; N,16.70. C19H17N6O3CI. 2HCI. V3 HjO. 
requires: C,46.41; H,4.03; N.17.09. 
m/z (themnospray) 413.0 (IVIH*). 

EXAMPLE 114 

M-6.7-Dichlorn-5-[3-meth oxymethvl-5-f1-oxidODvridin-3-yn-4H-1.2.4-triazQl-4-yll- 
2.3/1 H.4HVauinoxalinedione 
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A solution of 3-chloroperoxybenzoic acid (0.85g, 4.93 mmol) in acetone 
(20ml) was added in one portion to a suspension of (-)-6,7-dichloro-5-[3- 

methoxymethyl-5-(3-pyridyl)-4H-1,2.4-triazol-4-yl]-2,3(1H.4H)-quinoxalinedione 
(see Example 111) (I.Og, 2.24 mmol) in acetone (40 ml) which caused all the solid 
to dissolve. The reaction was stirred at room temperature for 40 minutes after 
which time a white solid began to form. The reaction mixture was allowed to stir at 
room temperature for 3 days. The white solid was collected by filtration and 
purified by flash chromatography on silica gel using dichloromethane:methanol: 
glacial acetic acid (90:10:1, by volume) as eluent, to give after combination and 
concentration of the appropriate fractions, the title compound (0.1 6g, 17%) as a 
white solid, m.p. >310°C. 
[a]^^-235° (c=1.0, ethanol). 



EXAMPLES H.'^tmoQ 
The following tabulated Examples of the general formula: 




were prepared by a similar method to that of Example 1 using the corresponding 
2,3-dimethoxyquinoxaline derivatives and a reaction period that con-esponded 
approximately to the complete consumption of starting material by TLC. 
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Trituration 
Solvent 

(a) water 

(b) diethyl ether 

(c) methanol 

(d) 1,4-dioxane 

acetate 

(f) diisopropyl 

ether 

(g) 

dichlorometha 
(h'acetone 




n 


Starting 
material 
Preparation 
no. 


\n 
m 




Analytical Data: 

Analysis (% Found 
(Required)) 

or 'H-NMR (300 MHz, 
DMSO-de (unless otherwise 
stated)) 

Ql LRMS (m/z) 


C.46.94; H,3.26; N.14.42 
(C, 46.92; H, 3.04; N, 14.92) 


C, 50.62; H, 3.40; N. 15.32 
(C, 50.25; H, 3.48; N, 15.29) 


Molecular 
formula 


ho 

o O o 


I ± 
o o X 


O 

a. 
E 


226-229 


220-223 




Q 

o 

1 2 ► 


P 

o 


X 6 
UJ z 


in 


CO 
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J3 


J3 




1 




f 




14.07 
14.30) 


14.88 
14.88) 


15.37 
15.41) 


15.27 
15.51) 


5l 


C, 47.09; H, 3.58; N. 
(C, 47.12; H. 3.44; N, 


C, 48.96; H. 4.48; N. 
(C, 48.91; H, 4.64; N. 


C. 48.42; H, 4.25; N, 
(C, 48.45; H, 4.32; N. 


C, 39.92; H, 2.65, N, 1 
(C, 39.91; H, 2.61;N, 


C. 36.05; H, 2.55; N, 2 
(C, 36.01; H, 2.56; N, : 






til 


It 


1 ?~ 




243 
(decomp) 


248 
(decomp) 


2, 


! 

CNJ 


i" 
o 

o 


o 

1 Z fc. 


o 

J ■■ 

1 2 — ► : 


0^ 


^- 




O C 


n c 
- c 
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JO 


J3 






X2 


CM 


CO 






CD 


C, 55.65; H, 3.43; N, 16.76 
(C. 55.55; H, 3.65; N, 16.90) 


C. 53.11; H, 3.12; N. 16.84 
(C. 53.19; H, 3.55; N. 16.92) 


C. 45.08; H, 3.81; N, 15.74 
(C, 44.75; H. 3.86; N, 16,20) 


C, 43.93; H. 3.48; N, 14.23 
(C, 43.62; H, 3.49; N, 14.53) 


C, 42.05; H, 3.52; N, 15.28 
(C, 41.84; H, 3.84; N, 15.41) 


d 

i 

O O I 


? X 

^ Ji? 
O O 


2 O o 
CJ O X -D ^ 


O O CM 


d 

€ o 
X ox 

2_<nX 'I- 

O O CM -r^ 


290-292 


o 
o 

CO 


Solid 
Foam 


Solid 
Foam 


O 
O 
CO 
A 


1 

b 




£ 
o 


1^ r 

T 

o 


o 

0 


CM 


CO 


CM 


m 

CM 


CO 
CM 
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EXAMPLE 130 

M-6.7-Dichloro-5 -[3-nnethQxv methvl-5-(3-DvridvlV4H-1 2.4-tria7nl-4-vl]-? 
5 f1H.4HVquinoxalinedione sodium salt 

Sodium hydroxide (0.959 ml of a 1 molar aqueous solution, 0.959 mmol) 
was added to a stirred suspension of (-)-6,7-dichloro-5-[3-methoxymethyl-5-(3- 
pyridyl)-4H-1,2,4-triazol-4-yl]-2,3(1H,4H)-quinoxalinedione (See Example 111) 
(0.428g, 0.959 mmol) in water (10 ml) and the mixture stirred for 0.5 hour. The 
10 resulting solution was filtered and the filtrate freeze-dried to give the title 
compound (0.43g, 94%) as a white solid, mp 260°C (dec). 
Analysis (%): Found: C,42.90; H,2.89; N.17.76. Ci7HiiCl2NeNa03. I.SHjO 
requires; C, 42.78; H,3.17; N, 17.61. 
[a]" = -228» (c=0.1,H2O). 

15 

EXAM PLE 131 

Intravenous formulati on of (.1-6.7-Dichloro-5-f3-methoxvmethvl-5-f3-pvrid\/l^.4H- 
20 1.2.4-triazol-4 -yl]-2.3MH.4H^-Quinoxalinedione sodium salt 

A formulation suitable for administering a 20mg/ml dose of the active 
component by intravenous injection was made up using (-)-6,7-dichloro-5-[3- 
methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yl]-2,3(1H,4H)-quinoxalinedione 
sodium salt, 1.5 HjO (see Example 130) (22.4mg per unit dose), sodium chloride 
25 (9.0mg per unit dose) and water for injections (to 1 .0ml). 

To prepare the formulation, sodium chloride is dissolved in 75% of the total 
volume of water in a suitable vessel with mixing. (-)-6,7-Dichioro-5-[3- 
methoxymethyl-5-(3-pyridyl)-4H-1.2,4-triazol-4-yll-2,3(1H,4H)-quinoxalinedione 
sodium salt, 1 .5 H2O is then added and dissolved by mixing. The solution is then 
30 made up to volume with water and filtered through a clarifying 0.2 micron filter. 
The filtrate is filled into sterile 10ml glass ampoules under aseptic conditions using 
a terminal clarifying filter and the ampoules sealed. 
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The following Preparations illustrate the syntheses of certain intermediates 
used in the preceeding Examples. 



A solution of sodium methoxide (25%wtA/ in methanol, 190mL, 880mmol) 
was added dropwise to a stirred suspension of 2,3,6,7-tetrachloroquinoxaline 
(106g, 400mmol) In methanol (1400mL) at room temperature under nitrogen. 
After 3 days, a solution of sodium methoxide (25%wt/v in methanol, 40mL, 
190nmol) was added, followed by tetrahydrofuran (SOOmL). The reaction mixture 
was heated under reflux for 5 minutes, cooled, concentrated to a small volume 
under reduced pressure and poured into water (SOOmL). The precipitate was 
collected by filtration and washed with water to afford the title compound (97g, 
95%) as a pink solid, mp 144-146°C. 
^ H-NMR (300 MHz, CDCI3): 5 = 4.14 (6H, s), 7.88 (2H, s). 
m/z (thennospray) 259 (MH*). 



PREPARATION 1 
6.7-Dichloro-2.3-dimf;thoxvquinnxalipp 




PREPARATIOM ? 
6.7-Dichloro-2.3-dimethny y-5-M-nvririvhauinoyalin fi 




• N. 



CI. 



cr 
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(a) Lithium diisopropylamide mono(tetrahydrofuran) (1.5M in cyclohexane, 

6.18mL, 9.26mmol) was added to a stirred suspension of 6,7-dicliloro-2,3- 
dimethoxyquinoxaline (Preparation 1, 2.0g, 7.72mmol) in dry 
5 tetrahydrofuran (150mL) at -78°C, under nitrogen. After 1 hour at -78°C, 

trimethyl borate (1.47mL, 2.0g, 19.3mmol) was added. The solution was 
stirred for a further 1 hour and then left to reach room temperature over 18 
hours. Water (50mL) was added, the solution was acidified to pH 1 with 2M 
aqueous hydrochloric acid solution and extracted with dichlorcmethane 

10 (3x1 50mL). The combined organic extracts were dried (MgSO^) and 

concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel, by gradient elution using 
dichloromethanermethanol (100:0 changing to 99:1, by volume) as the 
eluent to afford 6,7-dichloro-2,3-dimethoxyquinoxaline-5-boronic acid 

15 (0.61 Og. 26%) as a light brown solid. 

-JdrNMR (300 MHz, DMSO-dg): 8 = 3.97 (3H, s), 4.02 (3H, s), 7.88 (1H, s), 
8.50 (2H, s). 

m/z (thermospray) 303 (MH*). 

20 (b) A mixture of 6,7-dichloro-2,3-dimethoxyquinoxallne-5-boronic acid (0.27g, 
0.89mmol), 4-bromopyrldine (0.14g, 0.89mmol) and 
tetrakis(triphenylphosphine)palladium(0) (0.031g, 0.026mmol) in a mixture 

of 2M aqueous sodium carbonate solution (ImL), ethanol (0.5mL) and 
toluene (lOmL) was heated under nitrogen under reflux for 24 hours. After 

25 being cooled the mixture was partitioned between water (20mL) and 

dichlorcmethane (20mL). The phases were separated and the aqueous 
phase was extracted with dichlorcmethane (3x50mL). The combined 
organic extracts were dried (MgS04) and concentrated under reduced 
pressure to give a brown solid which was purified by flash chromatography 

30 on silica gel, eluting with hexane:ethyl acetate (3:1 , by volume) to afford the 

title compound (0.113g, 38%) as a beige solid. 
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^J±NMB (300 MHz, CDCI3): 5 = 3.80 (3H, s). 4.17 (3H, s), 7.30 (2H. d. 
J=5Hz), 7.97 (1H, s), 8.73 (2H, d, J=5Hz). 
m/z (thermospray) 336 (MH*). 

PREPARATIOM.q -^-^ 
The following tabulated compounds were prepared by a similar method to 
that of Preparation 2, part b. using 6.7-dichloro-2,3-dimethoxyquinoxaline-5- 
boronic acid and the appropriate heterocyclic bromides (R-Br) in place of 4- 
bromopyridine. 



R 




Prep. 
No. 



R 



'H NMR (300 MHz, CDCI3) and m/z 



3 




6 = 3.77 (3H, s), 4.14 (3H, s), 7.35 (2H, m), 7.80 
(1H. m). 7.97 (1H, s), 8.77 (1H, d, J=5Hz) 
(thermospray) 336 (MM*) 



4 



8 = 3.77 (3H. s), 4.15 (3H. s), 7.38 (IN, t, 
J=3Hz). 8.00 (IN, s), 8.95 (2H, d, J=3H2) 
(themiospray) 337 (MH*) 



5 




5 = 3.89 (3H.S). 4.19 (3H,s), 8.02 (IH.s). 8 83 

(2H,s),9.26(1H.s). 

(thermospray) 337 (MM*) 
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PREPARATIQN e 
6.7-Dichloro-2.3-dimethoxvQuinoxaline-5-carboxvlir.adri 




Lithium diisopropylamide mono(tetraliydrofuran) (1.5M in cycioliexane, 
15.5mL, 23.3mmol) was added to a stirred suspension of 6,7-dlchloro-2,3- 
dimethoxyquinoxaline (Preparation 1, 5.0g, 19.3mmol) in dry 
tetrahydrofuran (150mL) at -7B''C under nitrogen. Tlie reaction mixture was 
stirred at this temperature for 1 hour, then anhydrous carbon dioxide was 
bubbled through the solution at -78°C for 1 hour. Saturated aqueous 
ammonium chloride solution (80mL) was added and the resulting mixture 
was allowed to reach room temperature, acidified to pH 1 using 2M 
aqueous hydrochloric acid solution and extracted with ethyl acetate (3x50 
mL). The combined organic extracts were then extracted with 1M aqueous 
sodium hydroxide solution. The aqueous solution was acidified to plH 1 
using 2M aqueous hydrochloric acid solution and extracted with 
dichloromethane (3x50mL). The combined dichioromethane extracts were 
dried (MgS04) and concentrated under reduced pressure to give the title 
compound (4.0g, 68%) as a pale brown solid, mp 230-232°C. 
^H-NMR (300 MHz, DMSO-dg): 5 = 3.98 (3H, s), 4.04 (3H, s), 8.02 (1H, s), 
13.85 (1H. br s). 
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PREPARATinM 7 
g . 7-Pichlorg-2 , 3-dimethoxv-5-rN-methvlrarh;^n-^o vhni,innyalp» 




To a solution of 6.7-dichloro-2.3-dimethoxyquinoxaline-5-carboxylic acid 
(Preparation 6, 0.890g, 2.93mmol) in dichloromethane (25mL) at room 
temperature under nitrogen was added dry N,N-dimethyiformamide (50^L, 
47.2mg, 0.64mmol) followed by oxalyl chloride (0.338mL, 3.8mmol). After 
0.5 hours, the mixture was concentrated under reduced pressure. 
Dichloromethane (10mL) was added to the residue at room temperature 
under nitrogen, followed by methylamine (33% w/w solution in ethanol, 
10mL, 80.3 mol). After 10 minutes, the mixture was evaporated under 
reduced pressure and the residue was partitioned between 
dichloromethane {20mL) and 1M aqueous hydrochloric acid solution. The 
organic extract was dried (MgS04) and evaporated under reduced 
pressure. The residue was purified by flash chromatography on silica gel, 
by gradient elution using dichloromethaneimethanol (100:0 changing to 
99:1 , by volume) as the eluent to give a solid which was recrystallised from 
toluene to afford the title compound (0.570g, 61%) as a white solid. 
^hLNME (300 MHz, CDCI3): 5 = 3.11 (3H, d, J=3Hz). 4.10 (3H. s), 4.05 (3H, 
s). 5.87 (1 H, br d, J=3Hz), 7.87 (1 H, s). 
m/z (thermospray) 316 (MH*). 
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PREPARATION 8 



6.7-Dichloro-2.3-dimethoxv-5-(1-methvl-1H-tetrazol-5-vnquinoxaline 



Phosphorous pentachloride (0.1 36g, O.BSmmol) was added to a solution of 
6,7-dichloro-2,3-dimethoxy-5-(N-methylcarbamoyl)quinoxaline (Preparation 
7, 0.1 97g, 0.62mmol) in toluene (7mL) and the mixture was heated under 
reflux under nitrogen for 1 hour. The reaction was cooled to room 
temperature and trimethylsilyl azide (123^L, 0.107g, O.gSmmol) was added. 
After stirring at room temperature for 18 hours, dilute aqueous ammonia 
solution (20mL) was added and the mixture was extracted with 
dichloromethane (3x50mL). The combined organic extracts were dried 
(MgS04} and evaporated under reduced pressure. The residue was 
purified by flash chromatography on silica gel, eluting with dichloromethane 
to give the title compound (O.OSOg, 38%) as a white solid. 



^H-NMR (300 MHz, CDCI3): 6 = 3.84 (3H, s), 3.90 (3H, s), 4.14 (3H, s). 8.15 
(1H, s). 

m/z (thermospray) 341 (MH*). 



The following tabulated compounds were prepared by similar methods to 
those of Preparations 7 and 8, using 6,7-dichloro-2,3- 
dimethoxyquinoxaline-5-carboxylic acid and the appropriate primary amine 
(R-NH2) in place of methylamine. 



N = N 




H 



PR EPARATIONS 9-17 
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8=1.18 (3H, m), 1.50 (IH, m). 1.72 (4H 
1.94 (2H. m). 3.68 (3H.s). 4.06 (3H. s). A 
(1H,m), 8.32 (IH, s). 
(thermospray) 409 (MH*) 


6 = 3.18 (2H. m). 3.76 (3H, s), 4.16 (3H, 
4.40 (2H. m), 6.92 (2H, m). 7.10 (3H, m) 
(IH, s). (thermospray) 431 (MH*) 


6 = 3.64 (3H, s), 3.86 (3H. s). 4.18 (3H. j 
4.84 (1H. d. J=18Hz), 5.10 (IH. d, J=18h 
8.12 (IH. s). 

(thermospray) 399 (MH*) 


6 = l.bb (6H, m). 3.80 (3H, s). 4.18 (3H, 
4.28 (IH.m). 8.14 (IH, s). 
(thermospray) 369 (MH^) 


6 = 1.46 (3H, t, J=10Hz). 3.82 (3H, s), 4.1 
(3H, s),4.20 (2H, m). 8.16 (IH, s). 
(thermospray) 355 (MM*) 


a: 
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Prep. 
No. 
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Isolated by reverse phase 
preparative hpIc on a Spherisorb 
(trade mark) S50DS2 column 
eluting with 70:30, by volume, 
watermethanol. 


Chromatography eluent: gradient 

elution using hexane: 
dichloromethane, 1:1 changing to 
3:7, by volume. 


5= 3.64 (3H, s). 4.14 (3H. s). 5.26 (1H, d, 
J=18Hz). 5.44 (1H, d, J=18Hz). 6.84 (2H, m). 
7.12 (3H, m), 8.06 (1H.S). 
(thermospray) 417 (MH*) 


6 = 3.14 (3H, s), 3.66 (2H, m), 3.80 (3H, s). 
4.14 (3H. s), 4.24 (1H. m), 4.40 (1H, m), 8.12 
(1H. s). 

(thermospray) 385 (MH*) 


5 = 3.80 (3H, s), 4.12 (3H, s), 7.38 (5H, m), 
8.06 (1H, s). 

(thermospray) 403 (MH*) 


6 = 3.82 (3H. s), 4.16 (3H, s). 4.88 (2H, q, 
J=8Hz). 8.18 (1H,s). 
(thermospray) 409 (MH*) 
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I 
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PREPARATinNI 1» 
6.7-Dichloro-2.3-dimethoxv-5-(N-allylr.ar bamov nqMinnYaiinA 




The title compound was prepared by a similar method to that of Preparation 
7, using allylamlne in place of methylamine. 

-H-NMR (300 MHz, CDCI3): 5 = 4.10 (3H, s), 4.14 (3H. s), 4.19 (2H, m), 
5.20 (1H, d, J=10Hz). 5.38 (1H, dd, J=2, 10Hz), 5.85 (1H, br s), 6.00 (1H. 
m), 7.88 (1H, s). 
m/z (themnospray) 342 (MH*). 

PREPARATIONI 1Q 
6.7-DlchlorO-2.3-dimethoxv-5-n-alM-1H-tPtra z Q|-5.vnqninnYa|jn » 




The title compound was prepared by a similar method to that of Preparation 
8, using 6,7-dlchloro-2,3-dimethoxy-5-(N-ally[carbamoyl)quinoxaline 
(Preparation 18) in place of 6,7-dichloro-2,3-dimethoxy-5-(N- 
methylcarbamoyi)quinoxaline. 

~H-NMR (300 MHz, CDCI3): S = 3.80 (3H, s), 4.14 (3H, s), 4.80 (2H, m), 
5.02 (1H, m), 5.16 (1H, m), 5.80 (1H, m), 8.10 (1H, s). 
m/z (thermospray) 367 (MM*). 
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PREPARATION 20 

6.7-Dichloro-2.3-dimethoxv-5-ri-f3-hvdroxvDroDvn-1H-tetrazol-5-vl] auinoxaline 



9-Borabicyclo[3.3.1]nonane (0.5M in tetrahydrofuran, 9.1mL, 4.55mmol) 
was added dropwise to a stirred suspension of 6,7-dichloro-2,3-dimethoxy- 
5-(1-allyl-1H-tetrazol-5-yl)quinoxaline (Preparation 19, 0.67g, 1.82mmoi) in 
dry tetrahydrofuran (15mL) at room temperature under nitrogen. The 
reaction mixture was heated under reflux for 18 hours, trimethylamine-N- 
oxide (1.03g, 13.7mmol) was added portionwise to the cooled reaction 
mixture and the mixture was heated under reflux for 2 hours then 
concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel, by gradient elution using 
dichloromethane:methanol (100:0 changing to 99.5:0.5, by volume) to give 
the title compound (0.51 Og, 73%) as a white solid, mp 188-189''C. 
^ H-NMR (300 MHz, CDCI3): 6 = 2.04 (2H, m), 3.60 (2H, m), 3.82 (3H, s). 
4.16 (3H, s). 4.30 (2H. m), 8.12 (1H, s). 
m/z (thennospray) 769 (2MH*). 



N = N 



N = N 
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PREPARATION 21 



6.7-Dichloro-2.3-dimethoxv-5-ri-(2-hvdroy vethvn-1H-tetrqzol-5-vl] qninnyaiinp 



Diisobutylaluminium hydride (1M in tetrahydrofuran, 0.7mL, 0.7mmol) was 
added dropwise to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-(1- 
methoxycarbonylmethyl-1H-tetra2ol-5-yi)quinoxaline (Preparation 11, 
0.126g, 0.32mmol) in dichloromethane (15mL) at -78°C under nitrogen. 
After 1 hour, the reaction mixture was allowed to warm to room 
temperature and diisobutylaluminium hydride (1M in tetrahydrofuran, 
0.7mL, 0.7mmol) was added, followed 30 minutes later by further 
diisobutylaluminium hydride (1M in tetrahydrofuran, 0.7mL, 0.7mmol). After 
a further 0.25 hours saturated ammonium chloride solution (20mL) was 
added to the mixture and the aqueous phase was extracted with 
dichloromethane (2x25mL). The combined organic extracts were washed 
with brine (50mL), dried (MgSOJ and concentrated under reduced 
pressure. The residue was purified by flash chromatography on silica gel, 
eluting with dichloromethane:methanol (99:1. by volume) to give the title 
compound (93mg, 79%) as a white solid. 

^H^mm (300 MHz, CDCI3): 5 = 3.84 (3H, s), 4.08 (2H. m), 4.18 (3H. s). 
4.28 (2H, m), 8.14 (1H,s). 
m/z (thermospray) 371 (MH*). 




N=N 
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PREPARATION 22 
6 7-Dichloro- 2.3-dimethox v-5-f4-(2-hvdroxvethvn-4H-1.2.4-triazol-3- 
yljquinoxaline 




(a) Phosphorus pentachloride (0.67g, 3.22mmoi) was added to a stirred 

suspension of 6,7-dichloro-2,3-dimethoxy-5-(N-allylcarbamoyl)quinoxaline 
(Preparation 18, 1.0g, 2.93mmol) in toluene (40mL) at room temperature 
and then heated under reflux for 1 hour. After being cooled, 
formylhydrazine (0.585g, 8.79mmol) and triethylamine (0.592g, 8.79mmol) 
were added and the mixture heated under reflux for 1 hour. After being 
cooled, the mixture was partitioned between ethyl acetate (60mL) and 10% 
w/w aqueous potassium carbonate solution (60mL). The phases were 
separated and the aqueous phase extracted with ethyl acetate (2x40mL). 
The combined organic extracts were dried (MgS04) and concentrated 
under reduced pressure. The residue was purified by flash 
chromatography on silica gel, by gradient elution using toluene:ethyl 
acetate (1 :0 changing to 1:1, by volume) to afford 6,7-dichloro-2,3- 
dimethoxy-5-{4-aliyi-4H-1,2,4-triazol-3-yl)quinoxaline (0.1 12g, 10%) as a 
white solid, mp 206-208°C. 
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-H-NMR (300 MHz, CDCI3): 5 = 3.88 (3H, s), 4.14 (3H, s), 4.37 {2H, d, 
J=3Hz), 5.16 (2H, m), 5.79 (1H, m), 8.06 (1H,s), 8.34 (1H, s). 
m/z (thermospray) 366 (MH*) 

(b) A solution of 6,7-dichloro-2,3-dimethoxy-5-(4-allyl-4H-1 ,2,4-triazol-3- 

yl)quinoxaline (0.1 g, 0.273mmol) in dichloromethane (3mL) was cooled to 
-70°C and a stream of ozone/oxygen passed through for 0.5 hour. A 
stream of nitrogen was then passed through for 0.25 hour and then 
methanol (3mL) and sodium borohydride (0.026g, 0.683mmol) were added, 
After wanning to room temperature, the mixture was partitioned between 
dichloromethane (lOmL) and brine (lOmL). The phases were separated 
and the aqueous phase extracted with ethyl acetate (2x1 OmL). The 
combined organic extracts were dried (MgSOJ and concentrated under 
reduced pressure. The residue was purified by flash chromatography on 
silica gel, by gradient elution using ethyl acetate:methanol (100:0 changing 
to 95:5, by volume) to afford the title compound (0.042g, 40%) as an off- 
white solid, mp 212-214''C. 

^i±NMR (300 MHz, CDCI3): 5 = 3.78 (2H, m), 3.87 (3H, s). 3.92 (2H, m), 
4.18 (3H, s), 8.07 (1H,s), 8.63 (1H, s). 
m/z (thermospray) 370 (MH*) 



PREPARATIOM 0% 
6.7-Dichloro-2.3-dlmethQXV-5-r4-methx/l-4H.i 2.4-tria7nl.:^-Yl)auinnYalinp 
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The title compound was prepared by a similar method to that of Preparation 
22, step (a), using 6,7-dichloro-2,3-dimethoxy-5-(N-methylcarbamoyl)- 
quinoxaline (Preparation 7) in place of 6,7-dichioro-2,3-dimethoxy-5-(N- 
allyicarbamoyl)quinoxaline. Purification by flash chromatography on silica 
gel, by gradient elution using toluene:ethyl acetate (1:1 changing to 0:1, by 
volume) gave an off-white solid. 

^ H-NMR (300 MHz, CDCI3): 5 = 3.52 (3H, s), 3.88 (3H. s), 4.17 (3H), 8.07 

.(1H,s), 8.37 (1H,s). 

m/z (thermospray) 340 (MH*) 

PREPARATION 24 
6.7-Dichloro-2.3-dimethoxvQuinoxaline-5-carboxamide 




The title compound was prepared by a similar method to that of Preparation 

7, using gaseous ammonia in place of methyiamine, to afford a pale yellow 

solid (no chromatography was necessary in the work-up). 

^ H-NMR (300 MHz, DMSO-dg); 5 = 4.00 (3H. s), 4.06 (3H, s), 7.80 (1H. 

br.s), 7.92 (1H, br.s), 8.00 (IH.s). 

m/z (thermospray) 302 (MH*). 



PREPARATION 2 5 
6.7-Dichloro-2.3-dimethoxv -5-(2-methvl-2H-1.2.4-triazol-3-vnquinoxaline 
(isomeric and 6.7-dichloro-2.3-dimethoxv -5-n-methv l-1H-1.2.4-triazQl-3- 
vnquinoxaline (isomer 2) 
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(a) 6,7-Dichloro-2,3-dimethoxyquinoxaline-5-carboxamide (Preparation 24, 

I. 96g, 6.49mmol) in N,N-dimethylformamlde dimethyl acetal (25mL) was 
heated under reflux for 2 hours. After being cooled the mixture was 
concentrated under reduced pressure and the residue triturated with 
diethyl ether to afford N\N^- dimethyl-N^-[6,7-dichloro-2,3- 
dinnethoxyquinoxa!in-5-ylcarbonyl]formamidine (2.14g, 92%) as a pale 
yellow solid. 

^JillMR (300 MHz, CDCI3): 5 = 3.18 (3H, s). 3.24 (3H, s), 4.09 (3H, s), 4.15 
(3H, s). 7.88 (IH.s), 8.62 (1H, s). 
m/z (thermospray) 357 (MH*). 

(b) A mixture of N\n'- dimethyl-N^-[6,7-dichloro-2,3-dimethoxyquinoxalin-5- 
ylcarbonyl]formamidine (2.14g, 5.99mmoi) and hydrazine hydrate (0.599g, 

II. 98mmoi) in glacial acetic acid (80mL) was heated under reflux for 2 
hours. After being cooled, the solid was collected by filtration and washed 
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with diethyl ether. A portion of this solid (1.108g) was suspended in dry 
N,N-dimethylformamide (80mL) at room temperature under nitrogen, and 
treated with sodium hydride (80% w/w dispersion in oil, 0.1 22g, 4.08mmol). 
After stirring for 0.25 hour, iodomethane {0.579g, 4.08mmol) was added 
and the mixture heated at SCC for 6 hours. The mixture was cooled, 
filtered and the filtrate concentrated under reduced pressure. The residue 
was partitioned between dichioromethane (BOmL) and brine (80mL). The 
.phases were separated and the aqueous phase extracted with 
dichioromethane (2x80mL). The combined organic extracts were dried 
(MgS04) and concentrated under reduced pressure . The residue was 
purified by flash chromatography on silica gel, by gradient elution using 
toiuene:ethyl acetate (4:1 changing to 1:1 by volume) to afford as the first 
eluted product, isomer 1 . tentatively assigned as 6,7-dichloro-2,3- 
dimethoxy-5-(2-methyl-2H-1,2,4-triazol-3-yl)quinoxaline (0.1 8g, 10%), as a 
white solid, mp 208-21 OX. 

^H-NMR (300 MHz. CDCI3): 6 = 3.73 {3H, s), 3.89 (3H, s), 4.18 (3H, s), 8.10 

(1H,s),8.13(1H,s). 

m/z (thermospray) 340 (MH*) 

The second eluted product, isomer 2, tentatively assigned as 6,7-dichloro- 
2,3-dimethoxy-5-(1-methyl-1H-1,2,4-triazol-3-yl)quinoxaline, (0.1 1g, 6%), 
was obtained as a white solid, mp 184-186°C. 

^H-NMR (300 MHz, CDCI3): 8 = 3.90 (3H, s), 4.09 (3H, s), 4.16 (3H, s), 8.02 

(1H, s), 8.28 (1H,s). 

m/z (thermospray) 340 (MH*) 
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PREPARATIDN ?fi 
5-AminQ-g.7-dichloro-2.3-dim6thoxvqnin9y?|ipo 




(a) A mixture of 6,7-dichloro-5-nitro-2,3(1 H,4H)-quinoxalinedione (Example 1 of 
WO-A-94/00124, 84 g, 0.34 mol), thionyl chloride (840mL) and 
dimethylformamide (0.5mL) was heated under reflux for 3 hours, cooled and 
concentrated under reduced pressure. Ethyl acetate (300mL) was added and 
removed by evaporation under reduced pressure and this procedure was then 
repeated with petroleum ether (bp 100-120''C). The solid residue was 
recrystallised from petroleum ether (bp 100-120°C) to give 2,3,6,7-tetrachloro- 
5-nitroquinoxaline (78g, 73%) as a light yellow solid. 

^H-NMR (300 MHz, CDCI3): 6 = 8.6 (1H, s). 

(b) Tin(ll) chloride dihydrate (346.3g, 1.54mol) was added to a solution of 2.3,6,7- 
tetrachloro-5-nitroquinoxaline (96.2g, 0.31 mol) in ethyl acetate (1.8L). The 
mixture was heated under reflux for 4 hours, cooled and poured cautiously 
into an excess of aqueous saturated sodium bicarbonate solution. The 
mixture was filtered through CELITE (trade mark), washing well with ethyl 
acetate. The filter cake was macerated with further ethyl acetate and the solid 
material filtered off. The combined ethyl acetate phases were dried (MgS04) 
and concentrated under reduced pressure to give 5-amino-2,3,6,7- 
tetrachloroquinoxaiine (73.4g, 84%) as a yellow solid. 
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-UNMB (300 MHz, CDCI3): 6 = 5.45 (2H, br, s). 7.47 (1H, s). 
m/z (thermospray) 385 (MH*). 

(In an alternative preparation, this reduction step was performed using iron 
filings in an aqueous acetic acid). 

(c) A solution of sodium methoxide (25% w/w solution in methanol, 274mL, 
1.28mol) was added to a suspension of 5-amino-2,3,6,7- 
tetrachloroquinoxaiine (72.4g, 0.256mol) in dry methanol (1L) and the 
resulting mixture was heated under reflux for 30 minutes. The mixture was 
cooled, concentrated under reduced pressure, and the residue partitioned 
between water and ethyl acetate (total of BL). The organic extracts were dried 
(MgS04) and concentrated under reduced pressure. The crude product was 
triturated with methanol then dissolved in dichloromethane (2L) and filtered. 
The filtrate was concentrated under reduced pressure to give the title 
compound as a yellow solid (55.0g, 79%). 

^H-NMR (300 MHz, CDCI3): 6 = 4.13 (3H, s). 4.14 (3H, s), 5.07 (2H, br s), 7.26 
(1H, s). 

m/z (thermospray) 274 (MH*). 



PREPARATION 27 

6.7-DichiorQ-?.-^-Himethoxv -fi-[.^-r3-chlQrophenvn-5-methvl-4H-1.2.4-triazol-4- 

yl]quinoxaline 
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(a) Acetyl chloride (5.71 mL. 6.30g, 80.3mmol) was added to a vigorously stirred 
suspension of 5-amino-6.7-dichloro-2.3-dimethoxyquinoxaline (Preparation 
26, 20.49g, 64.8mmol) In toluene (500mL) and the resulting mixture was 
heated under reflux for 2 hours. After being cooled, the product was collected 
by filtration, washed with toluene and dried by suction for 15 hours to yield 5- 
acetamido-6,7-dichloro-2,3-dimethoxyquinoxaline (20.49g, 89%) as a beige 
solid. 

^HdNlMB {300 MHz, DMSO-de): 6 = 2.11 (3H. s), 4.04 (3H, s), 4.05 (3H, s). 
7.91 (1H, s), 9.80 (1H. s). 
m/z (thermospray) 316 (MH*). 

(b) 5-Acetamido-6,7-dichloro-2.3-dimethoxyquinoxaline {20.49g. 64.8mmol) was 
added to a stirred suspension of 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4- 
diphosphetane-2,4-disulphide (Lawesson's reagent) (15.7g, 38.9mmol) in 
toluene (432 ml) at room temperature under nitrogen. The mixture was 
wamied to the reflux temperature 25 minutes and was maintained at that 
temperature for a further 90 minutes. After being cooled the mixture was 
concentrated under reduced pressure and the residue purified by flash 
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chromatography on silica gel, eluting with dichloromethane. 6,7-Dichloro-2,3- 
dimethoxy-5-thioacetamidoquinoxaline (17.54g, 81%) was obtained as a 
yellow foam. 

- H-NMR (300 MHz, DMSO-dg): 5 = 2.70 (3H, s), 3.99 (3H, s), 4.05 (3H, s). 
8.05 (1H.S), 11.74 (1H,s). 
m/z (thermospray) 332 (MH*). 

(c) A mixture of 6,7-dichioro-2,3-dimethoxy-5-thioacetamldoquinoxaline (250mg, 
0.753mmol), 3-chlorobenzhydrazide (167mg, 0.978mmol), mercury(ll) oxide 
(163mg, 0.753mmol), powdered 4A molecular sieves (175mg) and n-butanol 
(7mL) was heated under reflux for 18 hours. After being cooled, the mixture 
was filtered through ARBOCEL (trade mark) filter aid and the residue washed 
with dichloromethane. The filtrate was concentrated under reduced pressure 
to afford a green solid which was dissolved in dichloromethane, washed twice 
with 2M aqueous hydrochloric acid solution followed by brine, then dried 
(MgS04) and concentrated under reduced pressure. The residue was purified 
by flash chromatography on silica gel, eluting with dichloromethane:methanol 
(98:2, by volume) to give the title compound (120mg, 35%) as a pale yellow 
solid. 

^H-NMR (300 MHz. CDCI3): 5 = 2.21 (3H. s), 3.84 (3H. s). 4.14 (3H, s). 7.13 
(2H, s), 7.25 (1H, obscured) 7.49 (1H. s), 8.08 (1H. s). 
m/z (thermospray) 450 (MH*). 

PREPARATIO N S 28 -95 
The following tabulated compounds were prepared by a similar method to that 
of Preparation 27 using 5-amino-6,7-dichloro-2,3-dimethoxyquinoxaline and 
the appropriate acid chloride (R^COCl) and hydrazide (R^CONHNHj). 
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i 




Eur. J. Med. 
Chem.. 1994, 
389. 








No acid wash 


No acid wash 


5 = 1.24 (3H, t. J=8Hz), 2.48-2.58 (2H, 
m), 3.98 (3H, s), 4.13 (3H,s), 7.05 
(1H, m). 7.26 {3H. m. obscured), 7.98 
(IH.s). 

m/z (thermospray) 460 (MH*). 


5 = 1.24 (3H. t. J=8H2). 2.55 (2H, m), 
3.89 (3H. s). 4.19 (3H. s). 8.09 (1H, s). 
8.11 (IH.s). 

m/z (thermospray) 354 (MH*). 


5 = 1.24 (3H. t. J=8Hz). 2.50 (2H, m), 
3.81 (3H, s), 4.17 (3H. s), 4.21 (3H. s), 
5.29 (1H, s), 5.44 (1H, s), 7.19 (1H, s), 
8.08 (1H,s). 

m/z (thermospray) 433.6 (MH*). 


8 = 1.19 (3H, t, J=8Hz), 1.99 (6H, s), 
2.44 (2H, m). 3.38 (2H. q, J=12Hz), 
3.86 (3H, s), 4.18 (3H, s), 8.15 (1H, s). 
m/z (thermospray) 410.6 (MH"). 


5 = 1.20 (3H, t, J=8Hz), 2.21 (2H, br 
d). 2.49 (2H. m). 3.21 (2H, brd), 3.51 
(2H, m). 3.83 (3H, s). 4.18 (3H, s). 
8.19 (1H,s). 

m/z (thermospray) 452.9 (MH*). 
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J3 00 


atiot 








£ h~ in 


Q. 






^ ^ o ^ 


M ^1 ^ 


J) r-- 




No acid wash; 
99:1, by volume, 
ethyl acetate: 
methanol 


No acid wash; 
99:1, by volume, 
ethyl acetate: 
methanol 


No acid wash; 
ethyl acetate 




No acid wash. 


5 = 2.04 (3H,s), 3.80 (3H. s), 4.14 {3H. 
s). 7.23 (2H, d, J=6Hz). 8.13 (IH, s) 
8.50 (2H, d, J=6Hz). 
m/z (thermospray) 417 (MH*). 


6 = 2.13(3H.s). 3.77 (3H, s),4.11 (3H, 
s), 7.07 (1H. m). 7.67 (IH, t. J=8Hz), 
7.98 (IH. d. J=5Hz). 8.05 (IH, s). 8.28 
(IH.d, J=8Hz). 
m/z (thermospray) 417 (MH*). 


6 = -^.Zf {3H.S). 3.75 (3H, s), 4.15 (3H. 
s). 7.99 (IH. m). 8.07 (IH, s). 8 39 
(1H. m), 9.52 (IH. m). 
m/z (thermospray) 418 (MH'). 


6 = 2.2/ (3H.S). 3.77 (3H. s). 4.14 (3H, 
s), 7.09 (1H,t. J=5Hz), 8.05 (IH. s), 
8.50 (2H. d, J=5Hz). 
m/z (thermospray) 418 (MH"). 


6 = 2.23 (3H,s), 3.85 (3H, s). 4.17 (3H, 
s). 7.25 (1H, m), 7.88 (1H, m). 8.08 
(IH. s), 8.43 (1H.m), 8.52 (IH, m). 
m/z (thermospray) 417 (MH*). 
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Aust. J. 
Chem., 38(8), 
1257 (1985) 




Sqc., 75. 
4086 (1953). 




y 

m 


No acid wash. 


! 


hexane: ethyl 
acetate (1:1. by 
volume) 


1 

1 
i 


1 


5 = 2.21 (3H.S). 2.32 (3H. s), 3.78 
(3H, s). 4.13 (3H, s). 7.69 (IH, s), 8.08 
(1H,s). 

m/z (thermospray) 437 (MH'). 


8 = 2.20 (3H,s). 3.86 (3H, s), 3.99 
(3H, s), 4.12 (3H. s), 5.4 (IH, m). 5.85 
(IH. m),6.65(1H,m), 8.10 (IH.s). 
m/z (thermospray) 419 (MH*). 


5 = 2.16 (3H, s). 3.74 (3H. s), 4.08 
(3H. s).7.24(1H. m). 8.30 (IH, s), 
9.08 (1H,m). 9.24 (IH.s). 
m/z (thermospray) 418 (MH*). 


8 = 2.27 (3H.S). 2.71 (3H, s), 3.89 
(3H, s). 4.15 (3H. s). 8.00 (1H, s), 8.08 
(IH.s). 

m/z (thermospray) 437 (MH*). 


6 = 2.16 (3H, s), 3.75 (3H, s), 4.12 
(1H,s), 4.17 (IH, s), 6.91 (IH.t. 
J=4Hz). 7.26 (IH, obscured), 7.42 
(IH.t, J=4Hz), 8.00 (IH.s). 
m/z (Ihermospray) 430.8 (MH*). 
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Preparation 
120 


E 
<u 

JZ 

O 

E 
< 
-i 


Soc, 1953, 
1933. 




• 




No acid wash. 


No acid wash. 








5 = 2.15(3H. s), 3.76 (3H. s). 3.78 
(1H, d, J=15Hz), 4.05 (1H, d, J=15Hz), 
4.17 (3H. s). 6.98 (1H, m), 7.30 (1H, d, 
J=9Hz). 7.86 (1H, s), 8.06(1 H. s), 
8.14 (1H, d, J=5Hz). 
m/z (thermospray) 430.8 (MH*). 


5 = 2.17(3H, s). 3.78 (3H, s), 3.80 
(1H, d. J=15Hz). 4.01 (1H. d, J=15Hz), 
4.17 (3H. s), 6.79 (2H. d. J=5Hz), 8.05 
(1H, s). 8.22 {2H, d. J=15Hz). 
m/z (thermospray) 431 .0 (MH*). 


6 = 2.20 (3H. s), 2.22 (3H. s), 3 80 
(3H.S), 4.16 (3H. s),6.19(1H. broad 
s), 8.08 (1H.S). 

m/z (thermospray) 420.0 (MH*). 


6 = (3H. s), 3.03 (3H, s), 3.81 
(3H. s).4.18(3H. s), 8.18 (1H,s). 
m/z (thermospray) 437.6 (MH*). 


6 = 2.29 (3H,s),4.00 {3H, s), 4.15 
(3H, s), 7.09 (1H, t, J=8Hz), 7.25 (2H, 
m, obscured), 7.34 (1H, d, J=8Hz) 
8.01 (1H. s). 

m/z (thermospray) 451.2 (IVIH*). 
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Preparation 
118 




Preparation 
119 


CO 
CO 




No acid wash. 




No acid wash. 


No acid wash. 


6 = 2.23 (3H. s), 2.46 (3H, s), 3.97 
(3H, s), 4.17 (3H. s), 6.89 (2H, s), 7.18 
(3H. s), 7.99 (1H, s). 
m/z (themiospray) 429.2 (MH"). 


8 = 2.22 {3H. s), 2.69 (3H. s), 3.96 
(3H, s). 4.15 (3H. s), 6.96 (1H. m), 7.35 
(1H, d. J= 8Hz), 8.01 (1H, s), 8.42 (1H, 
d, J=4Hz). 

m/z (themiospray) 431.1 (MH^). 


6 = 2.28 (3H.S), 3.38 (3H, s), 3.91 
(3H, s), 4.11 (3H, s), 6.62 (1H, d, 
J=8Hz), 6.86 (1H. t, J=5Hz) 7.25 (1H. 
obscured), 7.51 (1H. d, J=8Hz), 7.97 
(1H. s). 

m/z (thermospray) 446.1 (MH*). 


8 = 2.21 (3H.S), 2.49 (3H. s), 3.82 
(3H, s), 4.16 {3H, s), 7.19 (1H. s), 8.03 
(1H,s). 

m/z (thermospray) 420.0 (MH"). 


5 = 2.21 (3H, s), 2.48 (3H, s), 3.83 
(3H, s), 4.16 (3H, s), 7.11 (IH.d, 
J=8Hz). 7.83 (1H, d. J=8Hz), 8.06 
(1H, s). 8.17 (1H, s). 
m/z (themiospray) 431.1 (MH*). 
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Bull. Pharm. 


^ 04 ^ 

Pi 

w d| ^ 




Preparation 
123 




ethyl acetate 


ethyl acetate 


gradient elution 
using hexane: 
ethyl acetate (1:1 
changing to 1:3 
changing to 0:1, 
by volume^ 


gradient elution 
using hexane: 
ethyl acetate (1:3 
changing to 0:1, 
by volume) 


no acid wash; 
gradient elution 
using 

dichloromethane: 
methanol (100:0 
changing to 99:1, 
by volume) 


8 = 2.22 (3H. s), 3.65 (3H, s), 
3.84 {3H, s). 4.11 (3H,s),6.82 
(2H,m), 7.06 (2H. m). 8.05 
(1H, s). 

m/z (thermospray) 446 (MH*). 


8 = 2.03 (3H, s). 2.20 (3H, s), 
3.84 (3H, s), 4.15 (3H,s), 4.17 
(3H, s). 5.25 (1H. s). 8.10 (1H, s), 
m/z (thermospray) 434 (MH') 


8 = 2.23 (3H. s), 3.83 (3H, s), 
4.14 (3H, s). 7.50 (4H, m), 8.08 
(1H,s). 

m/z (thermospray) 484.5 (MH'). 


[8 = 0.90 (3H, t, J=8Hz), 1.58 (2H, 
! m), 2.20 (3H, s), 2.50 (2H, t, 
J=6Hz), 3.80 (3H, s), 4.13 
(3H, s).6.30(1H,s), 8.06 (1H,s). 
m/z (thermospray) 448.5 (MH*). 


8 = 2.18(3H,s), 2.87 (6H. s), 
3.84 (3H. s).4.13(3H. s). 6.47 
(2H, dd. J=8Hz). 7.22 (2H, dd. 
J=8Hz). 8.04 (1H, s). 
m/z (thermospray) 459.5 (MH*). 


solid foam 
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solid foam 
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Preparation 
124 


J. Am. ChenL 
Soc. 1949, 
2444 


Eg 


Preparation 
126 


Preparation 
121 


ethyl acetate: 

methanol 

(2:98, by volume) 


no acid wash; 
gradient eiution 
using ethyl 
acetate:methanol 
(100:0 changing 
to 98:2, by 
volume) 


no acid wash; 
gradient eiution 
using ethyl 
acetate:methanol 
(100:0 changing 
to 98:2, by 
volume) 


ethyl acetate 


ethyl acetate 


5 = 2.20 (3H. s). 3.80 (3H, s), 
3.83 (3H.S). 4.1 5 (3H, s), 6.94 
(1H. s), 7.51 (1H,s), 8.05 (1H. s). 
m/z (thermospray) 420.3 (MH*). 


6 = 2.22 (3H. s). 3.83 (3H, s). 
4.02 (3H, s). 4.17 (3H, s), 6.21 
(1H, s). 7.48 (IH.s). 8.10 (1H. s). 
m/z (thermospray) 419.8 (MH*). 


8 = 2.20 (3H, s), 3.60 (3H. s). 
3.80 (3H, s), 4.16(3H, s), 7.03 
(1H, s). 7.50 (1H,s), 8.05 (1H. s). 
m/z (themiospray) 420.1 (MH*). 


6 = 2.26 (3H, s), 3.79 (3H, s), 
4.17 (3H,s). 8.12 (1H,s). 8.15 
(1H, brs). 

m/z (thermospray) 407 (MH*). 


5 = 2.23 (3H. s), 3.85 (3H, s), 
4.15 (3H, s),4.23 (3H, s). 5.48 
(1H,s), 7.2 (1H, s), 8.10(1H, s). 
m/z (thermospray) 420.5 (MH"). 




solid foam 


solid foam 




solid foam 
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J.. Prak. 
Chem.. 125, 
218 (1930). 


Preparation 
125 


Preparation 
128 


gradient using 
ethyl acetate: 
hexane (95:5 
changing to 
100:0 by 
volume) 






no acid wash. 


no acid wash; 
gradient elution 
using hexane: 
ethyl acetate 
(1:1 changing to 
1:3 changing to 
0:1, by volume) 


5 = 2.25 (3H, s), 3.90 (3H, s). 
4.20 (3H. s), 4.38 (2H, s), 7.48 
(2H, d. J=10Hz). 7.66 (2H, d. 
J=10Hz), 8.13 (IH.s). 
m/z (thermospray) 528 (MH^). 


5= 1.24 (3H. t. J=7Hz).2.24 
(3H, s). 3.82 (3H,s),4.16 
{3H. s). 4.24 (2H. q, J=7Hz), 
8.07 (IH.s). 

m/z (thermospray) 412 (MH*). 


6= 1.17(3H.t. J=5Hz),2.19 
(3H. s). 3.53 (1H. d. J=14Hz). 
3.66 (1H, d, J=14Hz). 3.91 
(3H. s). 3.93 (2H. q, obscured), 
4.18 (3H,s), 8.08 (1H,s). 
m/2 (thermospray) 426 (MH"). 


5 = 2.23 (3H,.s), 3.81 (3H, s), 
4.12 (3H. s).4.16(3H, s), 7.03 
(1H, s). 7.50 (1H,s), 8.05 
(1H. s). 

m/z (thermospray) 420 (MH'). 


5 = 2.27 (3H, s). 3.78 (3H, s), 
4.14 (3H, s), 4.38 (3H, s), 7.53 
(1H. s), 8.08 (1H, s). 
m/z (thermospray) 421 (MH*). 
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Preparation 
122 


Preparation 
127 








no acid wash; ethyl 
acetate 


no acid wash; 
gradient elution 
using ethyl 
acetate: 
methanol (1:0 
changing to 95:5, 
by volume) 


no acid wash; 
gradient elution 
using hexane: 
ethyl acetate 
(70:30 changing to 
25:75, by volume) 


no acid wash; 
gradient elution 
using hexane: 
ethyl acetate 
(90:10 changing to 
3:1, by volume) 


no acid wash; 
gradient elution 
using hexane: 
ethyl acetate (2:3 
changing to 1:4, by 
volume) 


5 = 2.28 (3H. s), 3.80 (3H. s). 
4.17 (3H. s), 5.26 (2H. brs), , 
8.09 (1H. s). 

m/z (themiospray) 423 (MH*). 


5 = 2.21 (3H. s), 3.82 (3H, s), 
4.15 (3H. s),7.43 (2H s). 8.11 
(IH.s). 

m/z (thermospray) 406 (MH*). 


5 = 2.21 (3H, s), 3.82 (3H. s), 
4.17 (3H,s), 6.83 (1H, m), 
6.92 (IH.d, J= 4Hz). 7.21 (1H. 
d.J=5Hz), 8.12 (1H,s). 
m/z (themiospray) 422 (MH*). 


8 = 2.23 (3H, s), 3.77 (3H, s). 
4.16 (3H, s), 6.42 (2H, m), 
7.03(1H,d, J=5Hz), 7.17 
(1H, m), 8.18 (1H, s). 
m/z (thermospray) 432 (MH*). 


8 = 2.40 (3H, s), 3.82 (3H, s), 
4.17 (3H.S), 7.22 (2H. d. 
J=6Hz), 7.30 (2H, d, J=6Hz), 
8.13 (1H,s). 

m/z (thermospray) 450 (MH*). 
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no acid wash; 
gradient elution 
using hexane: 
ethyl acetate (3:7 
changing to 0:1, 
by volume) 


no acid wash; 
gradient elution 
using ethyl 
acetate: 
methanol (1:0 
changing to 95:5, 
by volume) 


no acid wash; 
gradient elution 
using ethyl 
acetate: 
methanol (1:0 
changing to 94:6, 
by volume) 


no acid wash; 
gradient elution 
using ethyl 
acetate: 
methanol (1:0 
changing to 95:5, 
by volume) 


5 = 2.23 (3H. s). 3.73 (3H, s), 
3.85 (3H. s), 4.15(3H,s). 6.74 
(2H, d. J=5Hz). 7.29 (2H, d. 
J=5H2), 8.07 (1H, s). 
m/2 (thermospray) 446 (MH*). 


5 = 2.14(6H, s), 3.88 (3H, s), 
4.18 (3H.S), 8.18 (1H.S). 
m/z (thermospray) 354 (MH*). 


8 = 2.25 (3H. s), 3.86 (3H, s), 
4.15 (3H, s). 8.07 (1H,s), 8.12 
(1H. s). m/2 (thermospray) 340 
(MH*). 


6 = 1.0 (5H, m),2.14(3H, s), 3.86 
(3H. s), 4.15 (3H, s), 8.09 (1H,s). 
m/2 (thermospray) 380 (MH*). 
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Bull. 

Pharm.. 

ScL.Assiut 

Univ., 

12(2), 145 

(1990). 






no acid wash; 
gradient elution 
using ethyl acetate: 
methanol (1:0 
changing to 97:3, by 
volume) 


no acid wash; 
hexane:ethyl acetate 
(1:1 by volume) 


gradient elution 
using hexane: ethyl 
acetate (3:1 
changing to 1:3 
changing to 0:1, by 
volume) 


gradient elution 
using hexane: ethyl 
acetate (3:1 
changing to 1:3 
changing to 0:1, by 
volume) 


no acid wash; ethyl 
acetate: 

methanol (95:5. by 
volume) 


5 = 2.20 (3H. s). 3.82 (3H, s), 4.10 
(3H. s). 7.22 (3H. m). 7.35 (2H. m). 
8.06 (IH. s). 

m/z (thermospray) 416 (MH*). 


5 = 1.98 (3H.S), 4.00 (3H, s). 4.15 (3H, 
s), 8.05 (IH. s). 8.74(1 H,s). 
m/z (thermospray) 356 (MH"). 


5 = 2.05 (3H. s), 3.20 (3H. s). 3.82 
(3H, s), 4.15 (6H, s), 4.37 (IH, d, 
J=13Hz). 4.47 (1H, d, J=13Hz), 5.28 
(IH, s, obscured). 8.08(1 H.s). 
m/z (thermospray) 464.4 (MH*). 


5 = 3.20 (3H. s), 3.95 (3H,s),4.14 
(3H, s). 4.45 (1H, d, J=14Hz), 4.56 
(IH, d, J=14Hz), 7.10 (IH, m). 7.20- 
7.35 (3H, m. obscured), 7.95 
(IH.s). 

m/z (thermospray) 480.3 (MH*). 


5 = 3.15(3H. s), 3.70 (3H. s), 3.79 
(IH, d, J=15Hz), 4.08 (IH, d, J=15Hz), 
4.15 (3H. s). 4.28 (1H, d. J=12Hz), 
4 40 (1H. d. J=12Hz), 6.90 (IH, m). 
7.85 (1H,d, J=3Hz), 8.03 (1H, s), 8.21 
(1H, d, J=5Hz). m/z (thermospray) 
461.4 (MH*). 
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CO 
03 


Preparation 
121 




Aust. J. 
Chem. 38(8), 
1257(1985) 


Preparation 
116 


no acid wash. 


no acid wash; 
gradient elution using 
dichioromethane: 
methanol (1:0 
changing to 98:2, by 
volume) 


no acid wash; 
gradient elution using 
dichioromethane: 
methanol (1:0 
changing to 98:2, by 
volume) 


no acid wash; 
gradient elution using 
dichioromethane: 
methanol (1:0 
changing to 99:1, by 
volume) 


no acid wash; 
dichioromethane: 
methanol (99:1, by 
volume) 


8 = 2.50 (3H. s), 3.18(3H, s). 
3.84 {3H. s),4.14(3H,s). 4.48 
(2H,m). 7.10 (1H. m), 7.80 
(1H. m). 8.04 (1H, s), 8.32 
(1H. m). 

m/z (thermospray) 461 (MH*). 


S = 3.06 (3H. s). 3.78 (3H, s), 
4.06 (3H, s), 4.08 (3H, s), 4.40 
(2H. m), 5.60(1 H, m), 7.28 
(1H, m), 8.22 (1H. s). 
m/2 (thermospray) 450 (MH'). 


5 = 3.16(6H. s), 3.82 (3H, s), 
4.16 (3H. s), 4.40(4H. m), 
8.08 (1H.S). 

m/z (thermospray) 414 (MH*). 


6 = 2.34 (3H, s), 3.20 (3H, s), 
3.78 (3H, s). 4.14 (3H, s), 4.48 
(2H, m), 7.70 (1H. s), 8.04 
(1H,s). 

m/z (thermospray) 467 (MH^) 
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no acid wash; 
gradient elution 
using 

dichloromethane: 
methanol (1:0 
changing to 98:2, 
by volume) 


no acid wash; 
gradient elution 
using 

dichloromethane: 
methanol (1:0 
changing to 99:1, 
by volume) 


gradient elution 
using 

dichloromethane: 
methanol (1:0 
changing to 98:2, 
by volume) 


gradient elution 
using hexane: 
ethyl acetate (7:3 
changing to 3:2, 
by volume) 


5 = 2.74 (2H. m), 3.20 (3H. s), 
3.72 (2H, m). 3.84 {3H. s),4.16 
(3H, s). 7.20 (1H. m), 7.84 
(1H. m). 8.08 (1H, s). 8.42 
(1H. m). 8.52 (1H, m). 
m/z (thermospray) 461 (MH*). 

i 


S= 1.98 (2H, m), 2.38 (2H, m), 
2.46 (1H. m), 2.62(1H. m), 3.56 
(3H, s). 3.84 (3H, s), 4.16 
(3H, s). 7.20 (1H, m). 7.82 
(1H, m). 8.06 (1H, s), 8.44 
(1H, s). 8.50 (1H. m). 
m/z (APCI) 503 (MH*). 


8 = 1.26 (3H.t, J=5Hz), 3.84 
(3H, s), 4.15 (3H, s), 4.27 
(2H. q, J=5Hz), 8.04 (1H,s), 
8.30 (1H, s). 

m/z (thermospray) 398 (MH*). 


5 = 1.24(3H,t, J=5Hz), 3.80 
(3H, s). 4.12 (3H, s), 4.26 
(2H, q, J=5Hz), 7.24 (2H, m), 
7.35 (1H, m), 7.40 (2H,m). 8.05 
(1H,s). 

m/z (thermospray) 474 (MH"). 
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otes 

Prepared using ethyl carbazate as the "hydrazide" starting material. The final cyclisation was effected by heatinq in xvlei 
The product was an unexpected product from the reaction of the hydrazide from Preparation 118 


no acid wash; 
dichloromethane: 
methanol (99:1, by 
volume) 


hexane:ethyl 
acetate (3:1. by 
volume) 


6 = 1.23 (3H,t. J=5Hz). 3.80 
(3H, s). 4.10 (3H, s).4.25 
(2H. q, J=5H2), 7.20 (1H.m, 
obscured). 7.83 (1H. m). 8.03 
(1H. s), 8.51 (1H. m). 8.60 
(1H. m). 

m/z (thermospray) 475 (MH'). 


8 = 3.84(3H, s), 4.12 (3H, s), 
7.28 (6H. m), 7.38 (4H, m), 8.00 
(1H, s). 

m/z (thermospray) 478 (MH*). 
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PREPARATION flfi 



6.7-Dichloro-2.3-dimethoxv-5-r3-f3-methvl-1.2 4-oyaH iazol-5-vn-S-f3-Dvridyn-4H- 



Acetamide oxime {120mg, 1.62mmol) followed by sodium hydride (80% w/w 
dispersion in oil, 8mg, 0.27mmol) were added to a stirred suspension of 6,7- 

1 0 dichloro-2,3-dimethoxy-5-[3-ethoxycarbonyl-5-(3-pyridyl)-4H-1 ,2,4-triazol-4- 
yljquinoxaline (Preparation 94, 250mg, 0.53mmol) in dry toluene (15mL) at room 
temperature under nitrogen. The mixture was heated under reflux for 3.5 hours, 
cooled and the solution partitioned between ethyl acetate and brine. The aqueous 
phase was extracted with ethyl acetate (2x20mL), the combined organic extracts 

15 dried (MgS04) and concentrated under reduced pressure. The residue was 
purified by flash chromatography on silica gel, by gradient elution using 
hexane:ethyl acetate (7:3 changing to 1:1, by volume) to give the title compound 
(210mg, 82%) as a white solid. 

- H-NMR (300 MHz, CDCI3): 5 = 2.25 (3H. s), 3.77 (3H. s), 4.14 (3H, s), 7.28 (1H, 
20 m, obscured), 7.93 (1H, m), 8.10 (1H, s), 8.58 (2H, m). 
m/z (thermospray) 485 (MH*). 



1 ■2.4-triazol-4-vllquinnyalinP 



5 




N-N 



N-N 



25 



PREPARATION 97 

6.7-Dichloro-2.3-dim6thoxv-5-r5-methvl-3-f3-methvl-1 .2.4-oxariia7nl-B-viV4H- 
1 .2.4-triazol-4-vllauinoxaline 
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N-N 

^n'^COjCHjCH, 



CI 



The title compound was prepared by a similar method to that of Preparation 96 
using 6,7-dichloro-2,3-dlmethoxy-5-(3-ethoxycarbonyl-5-methyl-4H-1,2,4-triazol-4. 
yl)quinoxaline (Preparation 67) in place of 6,7-dichloro-2,3-dimethoxy-5-[3- 
ethoxycarbonyl-5-(3-pyridyI)-4H-1,2.4-triazol-4-yl]quinoxaline. Purification by flash 
chromatography on silica gel, by gradient elution using dichloromethaneimethanol 
(1 :0 changing to 95:5, by volume) gave a white solid. 

^i±MdB.(300 MHz. CDCI3): 5 = 2.26 (SH, s), 2.33 (3H, s). 3.79 (3H. s), 4.20 (3H, 

s), 8.15 (1H,s). 

m/2 (thermospray) 422 (MH*). 

PREPARATION Qfi 

67-Dichloro-2.3Kiim9thQxv-5-r3-f3-DvridviMH-i.2 4-tria7ni.^.yi]^ i fi,i »v^ ,jn ^ 



1M Aqueous sodium hydroxide solution (17.25mL. 17.25mmol) was added 
dropwise to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-[3-ethoxycarbonyl-5- 
(3-pyrtdyl)-4H-1.2.4-triazol-4-yi]quinoxaline (Preparation 94, 8.2g, 17.25mmol) in 
1,4-dioxane (68mL) and water (50mL) at 10'C. The solution was warmed to room 
temperature and stirred for 20 hours, diluted with water (50mL), acidified with 




.OCH3 



OCH, 
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glacial acetic acid and extracted with ethyl acetate (1x100mL, 2x50mL). The 
combined organic extracts were washed with brine, dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by flash 
5 chromatography on silica gel, by gradient elution using dichloromethane:methanol 
(1:0 changing to 9:1, by volume) to give the title compound (5.82g, 84%) as a 
white solid, mp 206-207''C. 

Analysis : Found C, 50.49; H, 3.06; N, 20.44. CiyHijCljNeOj requires: 
C,50.63; H, 3.00; N, 20.84. 

10 

PREPARAT IO N 99 
6.7-DichlQro-2.3-dimethoxv-5-f5-bromo-3-G-DvridvlMH-1 2.4-triazQl-4- 

yl]quinoxaline 



N-N N-N 



15 




N-Bromosuccinimide (58mg, 0.33mmol) was added to a stirred suspension of 6,7- 
dichloro-2,3-dimethoxy-5-I3-(3-pyridyl)-4H-1,2,4-triazol-4-yl]quinoxaline 
(Preparation 98, 102mg, 0.25mmol) in 1,1,1-trichloroethane (6mL) at room 
20 temperature under nitrogen and the mixture was heated under reflux for 1 8 hours. 
The mixture was concentrated under reduced pressure and the residue purified by 
flash chromatography on silica gel, by gradient elution using hexane:ethyl acetate 
(7:3 changing to 1:1, by volume) to give the title compound (87mg, 71%) as a 
white solid. 

25 -idzNMB (300 MHz, CDCI3): 5 = 3.86 (3H. s), 4.16 (3H, s), 7.28 (1H, m, obscured), 
7.88 (1H, m), 8.12 (1H, s), 8.49 (1H, m), 8.58 (1H, m). 
m/2 (thermospray) 481 (MH*). 
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PREPARATIDN inn 
.7-PichlorQ-2.3-climethQyv-5-r3-ri-imida7nivn- 5 -methvUH-i ?.4-tria7ni-4. 
vl]quinox9lfne 




(a) 6,7-Dichloro-2,3-dimethoxy-5-(3-bromo-5-methyl-4H-1,2,4-triazol-4- 
yOquinoxaline was prepared by a similar method to that of Preparation 99 
using 6,7-dichloro-2,3-dimethoxy-5-(3-methyl-4H-1 ,2,4-triazol-4- 
yDquinoxaline (Preparation 78, 50mg. 0.147mmol) in place of 6,7-dichloro- 
2,3-dimethoxy-5-I3-(3-pyridyl).4H-1 ,2,4-triazol-4-yl]quinoxaline. It was 
obtained as a pale brown solid (53mg, 86%). 

^tmm (300 MHz, DMSO-de): 8 = 2.27 (3H, s). 3.91 (3H, s). 4.19 (3H, s), 
8.16 (1H,s). 

m/z (themnospray) 419 (MH*). 

(b) A mixture of imidazole (78mg, 1.15mmol) and 6,7-dichloro-2,3-dimethoxy-5- 
(3-bromo-5-methyl-4H-1,2.4-triazol-4-yl)quinoxaline (48mg, 0.1 15mmol) 
was heated at lOO'C for 1 hour then at 120°C for 3 hours. After being 
cooled the mixture was partitioned between water (15mL) and 
dichloromethane (2x1 5mL). The combined organic extracts were dried 
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(MgS04), filtered and concentrated under reduced pressure. The residue 
was purified by flash chromatography on silica gel, by gradient elution using 
dichioromethanermethanol (98:2 changing to 95:5, by volume) to give the 
title compound (15mg, 32%) as a brown solid. 

^H-NMR (300 MHz. DMSO-dg): 5 = 2.27 (3H, s), 4.11 (6H, s), 7,16 (2H, br 
s), 7.79 (1H, brs), 7.95 (1H, s). 
m/z (thermospray) 406 (MH*). 

PREPARATION 101 
6.7-Dichloro-2.3-dlmethoxv-5-r3-hvdroxvmethvl-5-^^-pyri dvn.4H-l ?4-trm7ni^- 
Yllquinoxallng 




A suspension of 6,7-dichloro-2,3-dimethoxy-5-[3-{3-pyridyl)-4H-1,2,4-triazol-4- 
yl]quinoxaiine (Preparation 98, I.OOSg, 2.5mmol) and parafonnaldehyde (0.75g, 
25mmol) in acetic acid (14mL) was heated at 125°C for 3 hours in a sealed 
vessel. After being coaled, the mixture was concentrated under reduced pressure 
and the residue was purified by flash chromatography on silica gel, by gradient 
elution using dichloromethane:methanol (1:0 changing to 95:5, by volume) to 
afford the title compound (0.60g, 56%) as a white solid, mp 209-21 0'C. 
Analysis (%) : Found: C, 49.86; H, 3.31; N, 19.18. C18H14CI2N6O3 requires: C, 
49.90; H. 3.26; N, 19.39. 
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PREPARATintsJ 10 ? 
^DjchlorQ-2.3-dimethoxv-5-r3-hvdrQxvmPthyl-f;. m ethvl-4H-l 
YllquinQxalinf? 




The title compound was prepared as a white solid by a similar method to that of 
Preparation 101 using 6,7-dichloro-2,3-dimethoxy-5-(3-methyl-4H-1,2,4-tria2ol-4- 
yOquinoxaline (Preparation 78) in place of 6,7-dichloro-2,3-dimethoxy-5-[3.(3. 
pyridyl)-4H-1.2,4-triazol-4-yl]quinoxaiine. 

^tmm (300 MHz. DMSO-de): 5 = 2.20 (3H, s). 3.89 (3H. s). 4.18 (3H, s), 4.54 

(2H, s), 8.11 (1H, s). 

m/z (thermospray) 370 (MH*). 



PREPARATIDN ^(}r^ 

e . 7-Pichl0rP-?.3-dimeth0XV-5-r3.dimethvlamin o mefhvl-fi-r'^. p Vridvn-4H-1 9 4. 
triazQl-4-vl1quinnYalint» 



N-N 



N-N 



OCH, 



"n'^och. 



A mixture of 6,7-dichioro-2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2,4-triazol-4- 
yllquinoxaline (Preparation 98, 101mg. 0.25mmol), paraformaldehyde (15mg, 
O.Smmol) and dimethyiamine hydrochloride (22mg, 0.27mmoi) in acetic acid (5mL) 
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was heated under reflux for 5 hours. After being cooled, the mixture was 
concentrated under reduced pressure, water (20mL) was added, the solution 
basified with aqueous potassium carbonate solution and extracted with ethyl 

5 acetate (3x20mL). The combined organic extracts were dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by flash 
diromatography on silica gel, by gradient elution using dlchloromethane:methanol 
(1:0 changing to 95:5, by volume) to afford the title compound (75mg, 65%) as a 
white solid, mp 192-194''C. 

10 ^H-NMR (300 MHz, CDCI3): 5 = 2.0 (6H, s), 3.48 (2H, m), 3.82 (3H, s), 4.15 (3H, 
s), 7.2 {1H, m), 7.85 (1H. m). 8.05 (1H, s), 8.5 (2H, m). 
m/z (themiospray) 460 (MH*) 



PREPARATION 104 

15 6.7-Dichloro-2.3-dimethox y-5-[3-morDholinomethyl-5-(3-pvridvn-4H-1.2.4-triazQl-4- 
ylj quinoxaline 




20 The title compound was prepared by a similar method to that of Preparation 1 03, 
using morpholine hydrochloride in place of dimethylamine hydrochloride. It was 

obtained as a white solid, mp 178-179"'C. 

- H-NMR (300 MHz, CDCI3): 5 = 2.10 (4H, m), 3.10 (4H, m), 3.56 (2H, m), 3.80 
(3H,s), 4.18 (3H, s), 7.21 (1H, m), 7.80 (1H, m), 8.05 (1H, s), 8.55 (2H, m). 
25 m/z (thermospray) 502 (MH*). 
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PREPARATION infi 
a.7-DichlQrQ-2.3-dimethoxv-5-r3-hvdroxYmethvl-fi-phP nvl-4H-i ? 4.tri^ Tn|-z- 
vDquinoxalinP 




Diisobutylaluminium hydride (1M in tetrahydrofuran. 2.5mL, 2.5mmol) was added 
to a solution of 6,7-dicliloro-2,3-dimethoxy-5-{3-ethoxycarbonyl-5-phenyl-4H-1,2,4- 
triazol-4-yl)quinoxafine (Preparation 93, 237mg. O.Smmol) in dichloromelhane 
(10mL) at room temperature under nitrogen. After 1 liour, a further portion of 
diisobutylaluminium hydride (1M in tetrahydrofuran, ImL, Immol) was added, the 
mixture was stirred for a further 1 hour, then saturated aqueous ammonium 
chloride solution (10mL) was added. Dichloromethane (50mL) and water (50mL) 
were added and the mixture was filtered through ARBOCEL (trade mark), washing 
the residue with wami dichloromethanermethanol (9:1, by volume, lOOmL). The 
organic layer was separated, dried (MgSO^) and evaporated under reduced 
pressure. The residue was purified by flash chromatography on silica gel, by 
gradient elution using hexane:ethyl acetatermethanol (1:1:0 changing to 0:1:0 
changing to 0:95:5, by volume) to give the title compound (70mg, 79%) as an off- 
white solid. 

-hbNME (300 MHz, CDCI3): 8 = 2.78 (1H. s), 3.85 (3H, s). 4.14 (3H, s), 4.6 (2H, 
m), 7.25 (2H, m), 7.32 (2H m), 7.38 (1H m), 8.08 (1H, s). 
m/z (thermospray) 432 (MH*) 
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PREPARATIQN 106 
6.7-Dichloro-2.3-dimethoxv-5-(3-hvdroxvmethvl-4H-1.2.4-triazo l-4-vhquinnyalinP 




The title compound was prepared as an off-white solid by a similar method to that 

of Preparation 105 using 6,7-dichloro-2,3-dimethoxy-5-(3-ethoxycarbonyl-4H- 

1,2,4-triazol-4-yl)quinoxaline (Preparation 92) in place of 6,7-dichloro-2,3- 

dimethoxy-5-(3-ethoxycarbonyl-5-phenyl-4H-1,2,4-triazcl-4-yl)quinoxaline. 

^H-NMR (300 MHz, CDCI3): 6 = 3.89 (3H, s). 4.14 (3H. s), 4.64 (2H. m), 8.08 (1H, 

s), 8.16 (1H.S). 

m/z (thermospray) 356 (MH*). 

PREPARATION 107 
6.7-Dichloro-2.3-dlmethoxv-5-r3-f2-hvdroxvethvlV5-methvl-4H-1.2.4-triazol-4- 
yl]quinoxaline 




The title compound was prepared by a similar method to that of Preparation 105 
using 6,7-dichloro-2,3-dlmethoxy-5-[3-ethoxycarbonylmethyI-5-methyl-4H-1,2,4- 
trlazol-4-yl]quinoxaline (Preparation 68) in place of 6,7-dichloro-2.3-dimethoxy-5- 
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(3-ethoxycarbonyl-5-phenyl-4H-1,2,4-triazol-4-yl)quinoxaline. The reaction was 
carried out in toluene instead of dicliioromethane and purification was by flash 
chromatography on silica gel. by gradient elution using dichloromethane:methanol 
(1 :0 changing to 95:5, by volume). Crystallisation from diisoprcpyl ether gave an 
off-white solid. 

^HzNMR (300 MHz, CDCI3): 6 = 2.1 (3H, s), 2.5 (2H, m), 3.5 (2H. m), 3.9 (3H. s), 
4.18 (3H, s), 8.1 (1H, s)." 
m/2 (thermospray) 384 (MH*). 



PREPARATinM mft 

6.7- Dic h lQro-2.3-dlmethoxv-5.iodQqiiinnx f^|jnA. 




To a mechanically stirred solution of 5-amlno-6,7-dichloro-2,3- 
dimethoxyquinoxaline (Preparation 26, 38.12g, 0.14mol) in acetone at 0°C was 
added 2M aqueous hydrochloric acid solution (396mL, 0.79mol), followed 
dropwise by addition of 1M aqueous sodium nitrite solution (208mL, 0.28mol). 
After 0.25 hour at 0°C, 5M aqueous potassium iodide solution (278mL, 1.39mol) 
was added maintaining the reaction temperature below 5°C. The mixture was 
then warmed to 10°C over 0.5 hour, the acetone removed under reduced pressure 
and the residue partitioned between water and ethyl acetate. The organic extract 
was washed with 10% aqueous sodium bisulphite solution , then saturated 
aqueous sodium bicarbonate solution.drled (MgSOJ and concentrated under 
reduced pressure. The residue was purified by flash chromatography on silica 
gel, eluting with toluene to give the title compound (16.9g, 32%). 
-tmm (300 MHz, CDCI3): 5 = 4.17 (3H. s). 4.24 (3H, s), 7.91 (1H.s). 
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PREPARATIQN 109 
6.7-Dichloro-2.3-dimethoxv-5-f3-Dvridvnquinoxaline 



5 



cr 



CI. 




.N. 



N' 



I 



,OCH, 



OCH, 



CI. 



Cl' 




OCH, 



.OCH, 



A mixture of 6,7-dichloro-2,3-dimethoxy-5-iodoquinoxaline (Preparation 108, 0.2g, 
0.519mmol), 3-pyridylboronic acid f Rec. Trav. Chim. Pavs-Bas.. 84 439 (1965)) 
(0.077g, 0.623 mmol), tetral<is(triphenylphosphine)palladium(0) (0.03g, 

10 0.026mmol) and potassium carbonate (0.143g, 1 .038 mmol) in 1 ,4-dioxane 

(12mL) and water (4mL) was heated under reflux for 16 hours. After being cooled, 
the mixture was concentrated under reduced pressure and the residue partitioned 
between ethyl acetate (20mL) and water (20mL). The phases were separated and 
the aqueous phase extracted with ethyl acetate (2x40mL). The combined organic 

15 extracts were dried (MgS04) and concentrated under reduced pressure. The 
residue was purified by flash chromatography on silica gel, by gradient elution 
using dichloromethane:methanol (1:0 changing to 99:1, by volume) to afford the 
title compound (0.051 g, 29%) as a yellow solid. 

-H-NMR (300 MHz, CDCI3): 6 = 3.84 (3H, s), 4.18 (3H, s), 7.42 (1H, m), 7.75 (1H, 
20 m), 7.99 (IH.s), 8.63 (2H,m). 
m/z (thermospray) 336 (MH*). 
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PREPARATinMHn 
g7-Dichloro-2.3-dimethoxv-5-f5-nhsnvl-1H-1 .2.3-tria7nl-4-yl]auinnyalinP 



5 




(a) A mixture of 6,7-dichloro-2,3-dimethoxy-5-iodoquinoxaiine (Preparation 
108, 5.0g, 13mmol), phenylacetylene (3.98g, 39mmol), 

10 bis(triphenylphosphine)palladium(ll) chloride {0.913g, 1 .3mmol) and 

copper(l) iodide (0.248g, LSmmol) in triethylamine (lOOmL) was heated 
under reflux for 4 hours. After being cooled, the mixture was concentrated 
under reduced pressure and the residue partitioned between 
dichloromethane (200mL) and brine (200mL). The phases were separated 

15 and the aqueous phase extracted with dichloromethane (2x1 OOmL). The 

combined organic extracts were dried (MgS04) and concentrated under 
reduced pressure. The residue was purified by flash chromatography on 
silica gel, by gradient elution using hexane:dichloromethane (1:0 changing 
to 1:1 , by volume) to afford 6,7-dichloro-2,3-dimethoxy-5-(2- 

20 phenylethynyOquinoxaline (3.60g, 77%) as a yellow solid, mp 170-172''C. 

^]±mm (300 MHz, CDCI3): 5 = 4.14 (3H, s), 4.26 (3H, s), 7.39 (3H, m), 
7.67 (2H,m), 7.87 (1H, s). 
m/z (themnospray) 359 (MH*). 

25 (b) A mixture of 6,7-dichloro-2,3-dimethoxy-5-{2-phenylethynyl)quinoxaline 

(2.0g, 5.57mmol) and trimethylsilyl azide (20mL) was heated at 170°C in a 
sealed vessel for 18 hours. After cooling, water (20mL) was added 
followed by saturated aqueous sodium hydrogen carbonate solution (50mL) 
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and the mixture extracted with ethyl acetate (3x50mL). The combined 
organic extracts were dried (MgS04) and concentrated under reduced 
pressure. The residue was purified by flash chromatography on silica gel, 
by gradient elution using dichloromethane:methanol (1:0 changing to 98:2, 
by volume) to afford the title compound (1.3g, 58%) as a brown foam. 
^H-NMR (300 MHz, CDCI3): 8 = 3.67 (3H, s), 4.13 (3H, s), 7.23 (3H, m), 
7.40 (2H,m), 8.02 (1H,s). 
m/z (thermospray) 402 (MH*). 



PREPARATION 111 

6.7-Dichloro-2.3-dimethoxv-5-l2-methvl-5-phenvl-2H-1,2.3-triazol-4-vl]quinoxaline 
(isomeric 6.7-dichloro-2.3-dimethoxv-5-ri -methvl-5-Dhenvl-1 H-1 .2.3-triazol-4- 
vllquinoxaline fisomer 2^ and 6.7-dichloro-2.3-dimethoxv-5-f1-methvl-4-phenvl-1H- 
1 2.3-triazol-5-vnauinoxaline (isomer 3V 




ISOMER 1 ISOMER 2 ISOMERS 



Sodium hydride (80% w/w dispersion in oil, 0.041 g, 1.37mmol) was added 
to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-[5-phenyl-1H-1,2,3- 
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triazol-4-yl]quinoxaline (Preparation 110, 0.5g, 1 .24mmol) in dry N,N- 
dimethylformamide {20mL) at 0°C. under nitrogen. After 0.5 hour at 0°C, 
iodometiiane (0.1 94g, 1.37mmoi) was added. The mixture was stirred at 
5 0°C for 0.5 hour and then at room temperature for 0.5 hour. Brine (50mL) 

was added and the mixture extracted with dichloromethane (3x50mL). The 
combined organic extracts were dried (iV1gS04) and concentrated under 
reduced pressure. The residue was purified by flash chromatography on 
silica gel. by gradient elution using toluene:ethyl acetate (1:0 changing to 

10 9: 1 . by volume) to afford as the first eluted product, isomer 1 , tentatively 

assigned as 6,7-dichloro-2,3-dimethoxy-5-[2-methyl-5-phenyl-2H-1 ,2,3- 
tria2ol-4-yl]quinoxaline (0.19g. 37%) as a pale yellow solid, mp 233-235''C. 
^h=mB (300 MHz, CDCI3): 6 = 3.67 (3H, s), 4.14 (3H, s), 4.38 (3H, s), 7.23 
(3H, m), 7.38 (2H. m), 8.05 (1H, s). 

15 m/z(thermospray)416(MH*). 

The second eluted product, isomer 2, tentatively assigned as 6,7-dichloro- 
2,3-dimethoxy-5-[1-methyl-5-phenyl-1H-1,2,3-tria2ol-4-yl]quinoxaline 
(0.1 35g, 26%), was obtained as a pale yellow solid, mp Isg-ISO-C. 
20 itysiMR (300 MHz. CDCI3): 5 = 3.75 (3H, s). 3.84 (3H, s), 4.17 (3H, s), 7.26 

(3H, m). 7.48 (2H, m). 8.13 (1H, s). 
m/z (themiospray) 416 (MH""). 

The third eluted product, isomer 3, tentatively assigned as 6,7-dichloro-2,3- 
25 dimethoxy-5-[1-methyi-4-phenyl-1 H-1 .2,3-triazol-5-yl]quinoxaline (0.046g, 

9%), was obtained as an orange oil. 

^tmm (300 MHz, CDCI3): 8 = 3.84 (3H, s), 4.1 1 (3H, s), 4.16 (3H, s), 7.20 
(3H, m), 7.33 (2H, m), 7.96 (1H. s). 
m/z (thermospray) 416 (MH*). 
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PREPARATI0N112 
6.7-Dichloro- 2.3-dimethoxv-5-r5-Dhenvl-2-(2-(triphenv lmethoxv^Rthvh-?H- 
1.2.3-tria20l-4-vnauinoxaline (isomer 1). 6.7-dichloro- 2.3-dimethnxy-5-[5- 
phfinvl-1-r2-(triDhenvlmethoxv')ethvlV1H-1.2.3-tria7 ol-4-vl]qiiinnyalip i=> 

Hsomer 2) and 6.7-dichloro-2.3-dimethoxv-5-f4-phfinyl-1-/'?- 
(triphenvlmethoxv)ethvh-l H-1 .2.3-triazol-5-vl]quino xaline fisnmpr 3^ 




The title compounds were prepared by a similar methiod to that of Preparation 1 1 1 
using 2-(triphenylmethoxy)ethyl bromide (Liebigs Ann., g^Sx 3 (1960)) instead of 
iodomethane and were purified by flash chromatography on silica gel, by gradient 
elution using toluene:diethyl ether (1:0 changing to 9:1, by volume) to afford as the 
first eluted product, isomer 1 , tentatively assigned as 6,7-dichloro-2,3-dimethoxy- 
5-[5-phenyl-2-(2-(triphenylmethoxy)ethyl)-2H-1,2,3-tria20l-4-yl]quinoxaline (0.336g, 
45%) as a white solid. 

- H-NMR (300 MHz, CDCy: 5 = 3.32 (3H, s), 3.73 (2H. m), 4.11 (3H, s), 4.73 (2H, 
m), 7.22 (12H, m), 7.40 (6H, m). 7.47 (2H, m), 8.02 (1H, s). 
m/z (thermospray) 688 (MH*). 
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The second eluted product, isomer 2, tentatively assigned as 6,7-dichloro-2,3- 

dimethoxy-5-[5-phenyl-1-(2-triphenylmethoxy)ettiyl)-1H-1,2,3-triazol-4- 

yljquinoxaline (0,1 04g, 14%), was obtained as a white solid. 

-H-NMR (300 MHz, CDCI3); 5 = 3.40 (2H, m), 3.44 (3H, s), 4.17 (3H, s). 4.25 (2H, 

m). 7.22 (18H,m), 7.39 (2H, m), 8.02 (1H, s). 

m/z (thermospray) 688 (MH*). 

The third eluted product, isomer 3, tentatively assigned as 6,7-dichloro-2,3- 

dimethoxy-5-[4-phenyl-1-(2-(triphenylmethoxy)ethyl)-1H-1,2,3-tria2ol-5- 

yl]quinoxallne (0.037g, 5%), was obtained as an off-white solid. 

^MiNMB (300 MHz, CDCI3): 5 = 3.47 (3H. s), 3.73 (2H, m). 4.10 (3H, s), 4.58 (2H. 

m),7.24 (20H,m). 7.94 (1H, s). 

m/2 (thermospray) 688 (MH*). 
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(a) A mixture of 1 ,2-diamino-4-chloro-5-methylbenzene hydrochloride (1 .90g, 
9.84mnnol), oxalic acid (1.24g, 13.8mmol) and 4M aqueous hydrochloric 
acid solution (49nnL) was heated under reflux for 4.5 hours. After being 
cooled, the solid precipitate was collected by filtration, washed well with 
water and dried under reduced pressure at SCC to afford 6-chloro-7- 
methyl-2,3(1H,4H)-quinoxalinedione (1.68g, 81%) as a dark grey solid, mp 
>330°C. 
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Anglygig (%) : Found: C, 51.58; H, 2.98; N, 13.27. C9H7CIN2O2 requires C, 
51.32; H. 3.35; N. 13.30. 

(b) 6-Chloro-7-methyl-2,3(1H,4H)-quinoxalinedione (1.26g, 5.98mmol) was 
added in portions over 3 minutes to vigorously stirred concentrated nitric 
acid (10mL, d = 1.42) at room temperature. The resulting heterogeneous 
mixture was then wanned to 40"'C and stirred for 12 hours. After being 
cooled the yellow mixture was poured into ice-water (lOOmL) and stirred for 
30 minutes. The resulting yellow precipitate was collected by filtration, 
washed with water and dried by suction to afford a mixture of 6-chloro-7- 
methyl-5-nitro-2,3(1H,4H)-quinoxalinedione and-7-chloro-6-methyl-5-nitro- 
2,3(1 H,4H)-quinoxalinedione (1:2 molar ratio, 1.35g, 88%) as a yellow solid. 
-ilNMB (300 MHz, CDCI3): 5 = 2.23 (2H, s). 2.35 {1H, s), 7.19 (0.3H, s), 
7.30 (0.7H, s), 11. 9-12.25 (2H, br m). 

(c) The above mixture of 6-chloro-7-methyl-5-nitro-2.3(1 H,4H)- 
quinoxalinedione and 7-chloro-6-methyl-5-nitro-2,3(1H,4H)- 
quinoxalinedione (1.35g, 5.73mmol), thionyl chloride (12.5mL, 20.4g, 
0.172mol) and dimethylfonnamide (44^L, 42mg, 0.573mmol) was heated 
under reflux for 4 hours. After being cooled the mixture was cautiously 
added to vigorously stirred ice-water (300mL). The resulting precipitate 
was collected by filtration, washed with water and dried by suction to give a 
mixture of 2,3,7-trichloro-6-methyl-5-nitroquinoxaline and 2,3,6-trichloro-7- 
methyl-5-nitroquinoxaline (2:1 molar ratio, 1.45g, 87%) as a straw-coloured 
powder. This mixture could be separated with difficulty for characterisation 
purposes by flash chromatography on silica gel, by gradient elution using 
hexane:dichloromethane (9:1 changing to 3:1, by volume) to give, as the 
first eluted isomer, 2,3,7-trichloro-6-methy[-5-nitroquinoxaline as a white 
solid, mp 164-165°C. 
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Analvsis Found: C, 36.76; H, 1.37; N, 14.43. C9H4CI3N3O2 
requires: C, 36.96; H, 1.38; N, 14.37. 

5 The second eluted isomer 2,3,6-trichloro-7-metliyl-5-nitroquinoxaline, was 

obtained as a straw-coloured solid, mp 121-122''C. 
Analysis (%Y Found: C, 39.78; H, 2.02; N, 13.23. C9H4CI3N3O2. 0.22 
hexane requires: C, 39.80; H, 2.29; N, 13.49. 

(d) The above mixture of 2,3,7-trichloro-6-methyl-5-nitroqulnoxaline and 2,3,6- 
tricliloro-7-methyl-5-nitroquinoxaline (250mg, 0.855nfimol) and stannous 
chloride dihydrate (1.35g, 5.98mmol) in ethyl acetate (8.5mL) was heated 
under reflux for 3 hours under nitrogen. After being cooled the mixture was 
diluted with ethyl acetate (50mL) and washed with 10% aqueous sodium 
carbonate solution (2 x 25mL), brine (25mL), dried (MgS04), filtered and 
concentrated under reduced pressure to afford a mixture of 5-amino-2,3,7- 
trichloro-6-methytquinoxaline and 5-amino-2,3,6-trichloro-7- 
methyiquinoxaline (2:1 molar ratio, 217mg, 97%) as an orange solid. 
^tiJtJMR(300 MHz, CDCI3): 8 = 2.41 (2H, s), 2.55 (1H. s). 5.03 (1.3H, brs), 
5.08 (0.7H, br s). 7.23 (0.3H.S). 7.44 {0.7H, s). 
m/z (themiospray) 262 (MH*). 

(e) A 25% w/w solution of sodium methoxide in methanol (433fiL, 1 .89mmol) 
was added dropwise to a solution of the above mixture of 5-amino-2,3,7- 

25 trichloro-6-methylquinoxaline and 5-amino-2,3,6-trichloro-7- 

methylquinoxaline (200mg, 0.788mol) in dry tetrahydrofuran (7.9mL) at 0°C 
under nitrogen. The mixture was stirred for 3 hours, diluted with ethyl 
acetate (30mL), washed with water (2x1 OmL), brine (lOmL), dried (MgS04), 
filtered and concentrated under reduced pressure. The solid residue was 

30 purified by flash chromatography on silica gel, by gradient elution using 

hexane:ethyl acetate (95:5 changing to 1:1, by volume) to give as the first 



15 
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eluted isomer, 5-amino-6-chloro-2,3-ciimethoxy-7-methylquinoxaline (48mg, 
25%) as an off-white solid, mp 169-170°C. 

Analysi? (%) : Found: C, 53.80; H, 5.16; N, 16.18. CnHizCINaOs. 0.15 
hexane requires: C, 53.61; H, 5.33; N, 15.76. 

The second eluted isomer, 5-amino-7-chloro-2,3-dimethoxy-6- 
methylquinoxaline (85mg, 44%), was obtained as an orange solid, mp 181- 
182°C. 

AnalY?ig (%): Found: C. 52.55; H, 4.72; N, 16.61. C11H12CIN3O2. 0.05 
hexane requires: C, 52.61; H, 4.96; N, 16.29. 

PREPARATIOM II4 

g-ChlQrQ-2.3-dimethoxv-7-methvl-S-rs- m ethoyvmPt>^Yl-3.r3-pyriHY|)-4H-1 
triazol-4-vl]qijinpXf^liPft 




(a) Methoxyacetylchloride (2.16mL, 2.57g, 23.66mmol) was added to a 
solution of 5-amino-6-chloro-2,3-dimethoxy-7-methylquinoxaline 
(Preparation 113, 5g, 19.72mmol) and pyridine (I.QImL, 1.89g. 
23.66mmol) in dichloromethane (80mL) at O-'C. After a further 1 hour at 
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this temperature, the mixture was washed with 2M aqueous hydrochloric 
acid solution, brine, dried (MgS04) and concentrated under reduced 
pressure. The residue was triturated with diisopropyl ether and filtered to 
give 6-chloro-2,3-dimethoxy-5-methoxyacetamido-7-methylquinoxaiine 
{6.06g, 98%) as an off white solid, mp ITO-ITrC. 

NMR (300 MHz, CDCI3): 8 = 2.55 (3H, s), 3.6 {3H, s), 4.1 (3H, s), 4.13 
(3H. s), 4.18 (2H, s) 7.61 (1H, s), 8.47 (1H, br s). 
m/z (thermospray) 326 (MH*). 

2,4-bis(4-Methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulphide 
(Lawesson's reagent) (4.47g, H.OSmmol) was added to 6-chloro-2,3- 
dimethoxy-5-methoxyacetamido-7-methylquinoxaiine (6g, 18.43mmol) in 
tetrahydrofuran (120mL) and the mixture stirred for 18 hours, then 
evaporated under reduced pressure. The residue was purified by flash 
chromatography on silica gel, by gradient elution using 
hexane:dichloromethane (1:1 changing to 1:4 changing to 0:1, by volume) 
to give 6-chloro-2,3-dimethoxy-5-methoxythioacetamido-7- 
methylqulnoxaline (5.48g, 87%) as a yellow foam, mp 174-176''C. 
^H-NMR (300 MHz, CDCI3): 5 = 2.55 (3H, s), 3.65 (3H, s), 4.05 (3H, s), 4.15 
(3H, s), 4.55 (2H, s), 7.7 (1H, s), 9.65 (1H, brs). 
m/z (thermospray) 342 (MH*). 

A mixture of 6-chloro-2,3-dimethoxy-5-methoxythioacetamido-7- 
methyiquinoxaline (1.45g, 4.25mmol), nicotinic acid hydrazide (1.16g, 
8.5mmol), mercury(ll) oxide (1.84g, 8.5mmol), powdered 4A molecular 
sieves (1.06g) and n-butanol (60mL) was heated under reflux for 8 hours. 
After being cooled, the mixture was filtered through ARBOCEL (trade marl<) 
filter aid and the residue washed with dichloromethane. The filtrate was 
concentrated under reduced pressure to afford a light brown solid which 
was partitioned between ethyl acetate and 2M aqueous hydrochloric 
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acid solution. The aqueous layer was extracted with dichloromethane 
(4x50mL), the combined dichloromethane extracts dried (MgS04) and 
concentrated under reduced pressure. The residue was crystallised from 
diisopropyl ether/methanol to give a solid (394mg). The mother liquors 
from the crystallisation were evaporated under reduced pressure and the 
residue purified by flash chromatography on silica gel, eluting with ethyl 
acetate to give, after trituration with diisopropyl ether, a further amount of 
solid (364mg). The two solids were combined together to give the title 
compound (740mg, 41%) as a pale yellow solid, mp 183-184°C. 
^ti=mR (300 MHz, CDCI3): 6 = 2.5 (3H. s), 3.18 (3H, s). 3.8 (3H, s), 4.16 
(3H, s). 4.45 (2H, m), 7.58 (1H, m), 7.86 (1H, s). 8.35 (1H, m), 8.45 (1H. m). 
8.65 (1H, m). 

m/2 (thermospray) 427 (MH*). 

PRgPARATir»M11^ 

7-ChlPro-2.3-dimethQ>xv-6-mBthvl-5-r5-mRthnwmethYi-r^-(;^- p vridvh^H-i oa. 

triazol-4-vl]qi]in^Xf^|jnft 




The title compound was prepared by a similar method to that of Preparation 
114 using 5-amino-7-chloro-2,3-dimethoxy-6-methylquinoxaline 
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(Preparation 113) in place of 5-amino-6-chloro-2,3-dimethoxy-7- 
methylquinoxaline. It was obtained as an off-white solid, mp 166-1 68°C. 
- H-NMR (300 MHz. CDCI3): 5 = 2.25 (3H, s). 3.2 (3H, s), 3.78 (3H, s), 4.15 
(3H, s). 4.35 (2H, m), 7.2 (1H, m), 7.82 (1H, m). 8.0 (1H, s) 8.46 (1H, m), 
8.55 (1H, m). 

m/z (thermospray) 427 (MH*). 

PREPARATION 116 
?-MfithoyYcarbonvlDvridine-5-carboxvlic acid hydragida 




A mixture of 2-methoxycarbonylpyridine-5-carboxylic acid (Chem. Abstr., 
£a, 68840h (1968)) (0.40g, 2.2mmol) and N-ethoxycarbonyl-2-ethoxy-1,2- 
dihydroquinoline (0.60g, 2.4mnnol) in dichloromettiane (lOmL) was stirred at 
room temperature under nitrogen for 0.75 hour. Hydrazine hydrate 
(0.1 lOmL, 2.2mmol) was then added and after a further 5 minutes the 
precipitate fonned was collected by filtration, washed with dichloromethane 
and dried to give the title compound (0.349g, 81%) as a white solid, mp 
177-180'C. 

^ H-NMR (300 MHz, DMSO-dg): 8 = 4,90 (3H, s), 5.00 (2H, br s), 8.10 (1H, 
d, J=10Hz). 8.27 (1H, dd, J=2 and 10Hz). 9.05 (1H. d, J=2Hz), 10.05 (1H, 
br s). 

m/z (thermospray) 196 (MH*). 
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PREPARATinN117 
Pvrimidine-2-carboxvlic aci d hvdra7iriP 



5 




A mixture of pyrimidine-2-carboxylic acid ethyl ester (Ann. Chim., 5, 351 
■(1960)) (0.866g, 5.7mmol) and hydrazine hydrate (0.332mL, 6.8mmol) in 
ethanol (20mL) was heated under reflux for 3 hours, then cxjncentrated 
under reduced pressure. The residue was triturated with diethyl ether, 
collected by filtration and washed with ethyl acetate to give the title 
compound (0.542g, 69%) as a yellow solid, mp 173-175°C. 

NMR (300 MHz, DMSO-de): 5 = 4.20 {2H, br s), 7.50 (1H, t, J=4Hz), 8.83 
(2H, d, J=4Hz), 9.93(1H,br s). 
m/2 (thermospray) 139 (MH*). 



PREPARATIONS Hfi-I? ? 
The following tabulated compounds were prepared by a similar method to 
that of Preparation 117 using hydrazine hydrate and the appropriate ethyl 
ester (R^COAHg). 
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Reference for the ethyl 
ester 








^H-NMR (300 MHz. DMSO-dg) or m/z 
or microanalysis 


8 = 2.45 (3H. obscured), 4.46 (2H. br s), 7.22 
(1H, s), 7.62 (1H, d. J=8Hz), 8.46 (1H. m), 9.44 
(1H, s). 

(thermospray) 151.7 (MM"). 


8 = 2.39 (3H, s). 4.20 (2H, br s), 7.44 (1H, s), 
8.56 (1H. s). 

(thermospray) 140.6 (MH'). 


5 = 3.39 (2H, s), 4.20 (2H, br s), 7.30 (1H, m), 
7.64 (1H, d, J=8Hz), 8.41 (IH.m), 9.18 
(1H, br s). 

(thermospray) 152.0 (MH'), 


O 

Q. 

E 


98-100 


209-212 




D 


X t 

1 ll 


s / 


6 


Prep. No. 


oo 




o 
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J. Chem. Soc. Perk. 
■ Trans. 1,627(1982). 

i 




Chem. Zeit.. 110. 101 
(1986). 


Eur. J. Med. Chem., 
22, 383 (1987) 




S = 4.24 (2H, brs). 8.07 (1H, s), 8.04 
(1H, brs). 

(thermospray) 128 (MH*). 


5 = 4.34 (2H. br s). 6.68 (1 H, s). 7.69 (1H. s), 
9.25 (1H. brs). 13.01(1 H, brs). (thermospray) 
127 (MH*). 


5 = 4.10 (3H. s), 4.56 (2H, br s). 7.97 (1H, s), 
9.92 (1H. brs). 
(thermospray) 127 (MH'). 


6 = 4.58 (2H, br.s), 7.40-7.58 (3H,m), 7.79 
(2H. d, J=8Hz), 8.40 (1H,s), 8.92 (1H,s), 
8.99 (1H,s), 10.01 (IH.br.s) 


5 = 4.48 (2H, broad s), 8.39 (IH.s), 
9.63 (1H, broad s) 
(thermospray) 145 (MNH4') 


266-268 


178-180 


170-172 




290-292 




d 








CO 
CM 




CO 
CM 


CM 


0 

CO 
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Preparation 133 


Preparation 134 


o 

CN 

csi "4 
to X 

°2 cn 
I 1 

5 

§ X o> 
O 5! 
LL O Z 


a> 
q 

CM 0) 

2 -5 
^- o- g 
S 3^ ^ 
o ^ 
X X 
CD 

« 6 9 

00 lO 

d X 

^ Z r^- 

TJ ° 00 

£ X od 
§ 2 «l 
U. O O 


196-197 


188-189 




d 







wo 97/32873 PCT/EP97y00995 

-124- 
PREPARATION 133 



2-Phenvlpvridine-5-carboxvlic acid ethvl ester 




(i) 2-BromQpvrid ine-5-carbo xvlic acid ethvl ester 

A mixture of 2-bromopyridine-5-carboxylic acid (J.Org.Chem., 12, 456 
(1947)) (2.32g, 11.49 mmol) and N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoiine 
(3.12g, 12.64 mmol) in dichloromethane (30 ml) was stired at room temperature 
for 1 hour under nitrogen. Absolute ethanol (5ml) was added and the mixture 
stin-ed for 30 minutes and then concentrated under reduced pressure. The 
residue was partitioned between dichloromethane (40ml) and 10% w/w aqueous 
potassium carbonate solution (40ml). The aqueous layer was extracted with 
dichloromethane (25ml) and the combined organic layers were dried (MgS04) and 
concentrated under reduced pressure. Purification by flash chromatography on 
silica gel, eluting with dichloromethane gave 2-bromopyridine-5-carboxylic acid 
ethyl ester (2.18g, 83%) as a colourless oil. 
Analysis (%V . Found: C,41. 57; H,3.45; N.5.98. CsHsNOzBr 
requires: C, 41.77; H,3.50; N,6.09. 

(ii) 2-Phenvlpvridine-5-carbQxvlic acid ethvl ester 

A mixture of 2-bromopyridine-5-carboxylic acid ethyl ester (see part (i)) 
(1.855g, 8.065 mmol), phenyltrimethyl tin (3.89g, 16.13 mmol), 
bis(triphenylphosphine)palladium(ll) chloride (371 mg) and lithium chloride (1.03g. 
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24.195 mmol) in dry dimethylformamide (40ml) was heated at 100°C for 1 .5 hours 
under nitrogen. After cooling the mixture was concentrated under reduced 
pressure and the residue purified by flash chromatography on silica gel eluting 
with hexane.ethyl acetate (10:1, by volume) to give the title compound {0.843g. 
46%) as a white solid. 

-HdNMR (300 MHz, CDCI3): 5 = 1.43 (3H,t. J=8Hz), 4.42 (2H,q, J=8Hz), 7.49 
(3H,m). 7.80 (1H,m), 8.07 (2H.m), 8.36 (1H,m), 9.29 (1H,m). 
m/z (thermospray) 228 (MH*). 



PREPARATinN A^d 
1-Phenvlimidazole-4-carhnY viic acid sthyl P«^t f r 



COjCjHg 



CO,C,H, 




(i) 1-(4-NltrQDhenvl)imidazole-4-carboxvlir. acid ethvl P.^ \f ^r 

A mixture of 1H-imidazole-4-carboxyiic acid ethyl ester (J.Het.Chem., 12, 
253 (1982)) (584mg. 4.17 mmol). 4-fluoronitrobenzene (588mg, 4.17 mmol) and 
anhydrous sodium carbonate (487mg, 4.59 mmol) in dry dimethylformamide 
(10ml) was heated at 50°C for 24 hours under nitrogen. After cooling to room 
temperature the mixture was poured into ice-cold water (60ml) and the resulting 
solid collected by filtration, washed with water and dried under reduced pressure 
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at 60°C to give 1-(4-nitrophenyl)imidazole-4-carboxylic acid ethyl ester (980mg, 
90%) as an off-white solid, m.p. 198-200°C. 

Analysis {%\ . Found: C,55.06; H,4.21; N,15.99. C12H11N3O4 requires: 
C,55.17; H,4.24; N,16.08. 

(ii) 1-f4-AminoDh enynimidazole-4-carboxvlic acid ethyl ester 

A mixture of 1-(4-nitrophenyl)imidazole-4-carboxyiic acid ethyl ester (see 
part (i)) (950mg, 3.64 mmol) and tin (II) chloride (4.1 1g, 18.2 mmol) in absolute 
ethanol (30ml) was heated under reflux for 30 minutes under nitrogen. After 
cooling to room temperature the mixture was concentrated under reduced 
pressure and then partitioned between ethyl acetate (30ml) and saturated sodium 
hydrogen carbonate solution (20ml). The aqueous layer was extracted with ethyl 
acetate (30ml) and the combined organic layers were dried (MgSO^) and 
concentrated under reduced pressure to give 1-(4-aminophenyl)imidazole-4- 
carboxylic acid ethyl ester (810mg, 96%) as a yellow oil. 

^ H-NMR (300 MHz, CDCI3): 6 = 1.40 (3H,t,J=7Hz), 2.86 (2H,broad s), 4.39 (2H,q, 
J=7Hz), 6.76 (2H,d, J=9Hz). 7.18 (2H,d, J=9Hz). 7.72 (1H,s), 7.83 (1H,s). 
m/z (themiospray) 232 (MH*). 

(ill) 1-Phenvlimid azole-4-carboxvlic acid ethvl ester 

Tert-butyt nitrite (535mg, 5.19 mmol) in dry dimethylformamide (15ml) was 
heated to 65°C under nitrogen and then 1-(4-aminophenyl)imidazole-4-carboxylic 
acid ethyl ester (see part (ii)) (800mg, 3.463 mmol) in dry dimethylformamide (5ml) 
was added over 10 minutes. The mixture was heated at 65'C for a further 20 
minutes and then cooled to room temperature. The mixture was poured into 
saturated brine (50ml) and extracted with dichloromethane (3x20m!). The 
combined organic layers were dried (MgS04) and concentrated under reduced 
pressure. Purification by flash chromatography on silica gel eluting with 
dichloromethane gave the title compound (520mg, 70%) as an off-white solid. 
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-H-NiyiR (400 MHz. CDCI3): 5 = 1.43 (3H,t, J=7Hz), 4.42 (2H.q, J=7H2), 7.45 
(3H,m), 7.54 (2H,m), 7.88 (1H,s). 7.98 (1H,s). 
m/z (thermospray) 217 (MH*). 
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PREPARATIONS 135 to 149 

The following tabulated compounds were prepared by a similar method to 
that of Preparation 27 using 5-amino-6,7-dichloro-2,3-dimethoxyquinoxaline and 
the appropriate acid chloride (R^COC!) and hydrazide (R^CONHNHj). 
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Preparation 129 








S = 3.20 (3H.S). 3.82 (3H.s), 
4.16 (3H,s), 4.48 (2H,q, 
J=14Hz), 7.38-7.49 (5H,m), 
8.08 (1H,s). 8.17 (IH.t. 
J=3Hz), 8.37 (1H,s), 8.77 
(1H.S). 

m/z (thermospray) 523 (MH*) 


5 = 0.40-0.65 (2H,m). 0.91- 
1.16 (3H,m), 1.18-1.31 
(2H,m). 1.43-1.76 (4H.m). 
2.95-3.08 (2H.m). 3.83 
(3H.S). 4.15 (3H,s). 4.51 
(2H.q,J=15Hz), 7.89(1 H,d. 
J=8Hz). 8.05 (1H,s), 8.50 
(1H.S), 8.55 (1H,d.J=3Hz). 
m/z (thermospray) 529 (MH*). 
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Preparation 
130 


elution with 
dichloromethane: 
methanol (99:1, 
by volume) 




' No acid wash; 
elution with ethyl 
acetate:methanol 
(98:2, by volume) 


(NMR. 400 MHz): 

6 = 0.74-0.91 (2H,m), 1.30-1.47 

(4H,m), 1.60-1.78 (2H,m), 3.08- 

3.20 (2H,m), 3.83 (3H,s), 4.16 

(3H,s), 4.48-4.62 (2H, doublet 

of doublets, J=13Hz, 28Hz), 

7.26 (1H. obs), 7.90 (IH.d. 

J=8Hz), 8.08 (1H,s), 8.50 

(1H,s), 8.57 (1H.S). 

m/z (thermospray) 515 (MM") 


5= 1.58 (2H,s). 3.73 (2H.q, 
J=8Hz), 3.82 (3H,s). 4.16 
(3H,s), 4.66 (2H, AB doublet. 
J=7Hz, 12Hz), 7.26 (1H,obs), 
7.87 (1H,d.J=8Hz). 8.05 (1H,s), 
8.48 (1H.S), 8.56(1H,d, J=4Hz). 
m/z (thermospray) 515 (MH*). 
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J. Chem. 
Soc, 1943. 
413 


Preparation 
132 


Preparation 
131 


Elution 
with ethyl 
acetate; 
methanol 
(99' 1 by 
volume) 


Elution 
with ethyl 
acetate 


Elution 
with ethyl 
acetate 


Elution 
with ethyl 
acetate 


8= 1.05 (3H.t, J=9Hz), 2.78 
(2H,m). 3.41 (2H,m), 3.79 (2H,m), 
3.87 (3H.s).4.17(3H,s). 7.28 
(IH.m), 7.92 (1H,m), 8.10 (1H,s), 
8.44 (1H,m), 8.54 (1H,m). 
m/z (thermospray) 475 (MH*). 
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CO ir> X 
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T3 *" 2 
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5 = 3.19(3H,s), 3.86 (3H,s),4.14 
(3H,s), 4.44 (1H,d, J=11Hz). 4.53 
(1H,d, J=11Hz), 7.42 (3H,m), 7.70 
(1H,m), 7.91 (2H,m), 8.01 (1H,m), 
8.08 (1H,s), 8.47 (1H,m). 
m/z (thermospray) 523 (MH*). 
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PREPARATIQN 1Sn 
5-Amino-6.7-dichloro-2.3-dimethoxvqiiinnYaiinp 




(a) A 25% w/w solution of sodium methoxide in metlianol (700ml, 5.1 5mol) 
was added to a suspension of 2,3,6,7-tetrachloroquinoxaline (175g, 
0.653 mol) in methanol (1 .4L) at the reflux temperature and the mixture 
was maintained at the reflux temperature for 4 hours. The mixture was 

10 cooled and water (2.1 L) added. The slurry was filtered, the solid was 

washed with water (0.35L) and isopropanol (0.1 75L) to give 6,7-dichloro- 
2,3-dimethoxyquinoxaline (159g, 94%) as a beige solid, m.p. 146- 
148°C. 

^H-NMR (300 MHz, CDCI3): 5 = 4.13 (6H, s), 7.83 (2H, s). 

15 

(b) 6,7-Dichloro-2,3-dimethoxyquinoxaline (25g, 0.096mol) was added, 
portionwise, to fuming nitric acid (0.1 13L) which had been pre-cooled to 
-5°C. The solution was allowed to warm to 10°C and stirring continued 
for 2 hours. The solution was then poured into an ice/water mixture 

20 (0.5L). The slurry was filtered and the solid was washed with water and 

isopropanol (0.05L) to give 6,7-dichloro-2.3-dimethoxy-5-nitro- 
quinoxaline(27g, S2%) as a beige solid, m.p. 184-186''C. 



wo 97/32873 



PCT/EP97/00995 



-135- 

-H NMR (300 MHz, CDCI3): 5 = 4.12 (3H, s), 4.17 (3H, s), 7.98 (1H, s). 

(c) 6,7-Dichloro-2,3-dimethoxy-5-nitroquinoxaline (20g, 0.066mol) and 5% 
w/w palladium-on-carbon (50% wet) (1.2g) were suspended in a mixture 
of tetrahydrofuran (0.1 2L) and ethyl acetate (0.1 2L). The mixture was 
hydrogenated at 60°C and 414kPa (60psi) for 22 hours, cooled, diluted 
with dichloromethane (0.48L) and the catalyst removed by filtration 
through celite (trade mark) filter aid. The solution was concentrated 
under reduced pressure with the gradual addition of toluene. The mixture 
was then filtered and the solid was washed with toluene (20ml) to give 
the title compound as a brown solid (14.2g, 78%), m.p. 182-4°C. 
-H NMR (300 MHz, CDCI3): 8 = 4.13 (3H, s), 4.14 (3H, s), 5.07 (2H, br s), 
7.26 (1H, s). 
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PHARMACOLOGICAL DATA 

5 The binding affinities of a selection of tine compounds of the Examples 

for the glycine site of the NMDA receptor were measured using the [^H]-L- 
689,560 method described on page 20 of the description. The results obtained 
are tabulated below. 



Example 
No. 


IC5o(nM) 


5 


3 


20 


19 


73 


4 
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CLAIMS 

1 . A compound of the fomiula:- 

R 

H 

or a pharmaceutically acceptable salt thereof, 
wherein 

R Is a 5-membered ring heteroaryl group containing 3 or 4 nitrogen heteroatoms 
which is linked to the quinoxalinedione ring by a ring carbon or nitrogen atom, or is 
a 6-membered ring heteroaryl group containing from 1 to 3 nitrogen heteroatoms 
which is linked to the quinoxalinedione ring by a ring carbon atom, either of said 
groups being optionally benzo-fused and optionally substituted, including in the 
benzo-fused portion, by 1 or 2 substituents each independently selected from C,- 
C4 alkyi, C2-C4 alkenyl, C3-C7 cycloalkyi, halo, hydroxy, C1-C4 alkoxy, C3-C7 
cycloalkyloxy, -COOH, C1-C4 alkoxycarbonyl, -CONR^R^ -NR^R^ -S{0)p(Ci-C4 
alkyI), -SO2NRV, aryl, aryloxy, aryl(Ci-C4)alkoxy and het, said CrC4 alkyI being 
optionally substituted by C3-C7 cycloalkyi, halo, hydroxy, C1-C4 alkoxy, halo(Ci- 
C4)alkoxy, C3-C7 cycloalkyloxy, C3-C7 cycioalkyl{Ci-C4)alkoxy, -COOH, C1-C4 
alkoxycarbonyl, -CONR'R^ -NR^'r", -S{0)p(Ci-C4 alkyI), -S02(aryl), -SO2NRV, 
morpholino, aryl, aryloxy, aryl(Ci-C4)alkoxy or het, and said C2-C4 alkenyl being 
optionally substituted by aryl; 

R^ and R^ are each independently selected from H, fluoro, chloro, bromo, C1-C4 
alkyI and halo(Ci-C4)alkyl; 

R^ and R'* are either each independently selected from H and CrC4 alkyI or, when 
taken together, are C5-C7 alkylene; 
pisO, 1 or 2; 

"aryl", used in the definition of R and "het", means phenyl or naphthyL each 
optionally substituted by 1 or 2 substituents each independently selected from C,- 
C4 alkyI, C1-C4 alkoxy, hydroxy, halo, haio(Ci-C4)alkyl and -NR^R''; 
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"het", used in the definition of R, means furyl. thienyl, pyrrolyl, pyrazolyl, 
imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothlazoiyi, 
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each being 
optionally benzo-fused and optionally substituted, including in the benzo-fused 
portion, by 1 or 2 substltuents each independently selected from C1-C4 alkyi, C3-C7 
cycloalkyi, C1-C4 alkoxy, halo, hydroxy, -COOH, C1-C4 alkoxycarbonyl, 
allyloxycarbonyl, -CONR^R^ -NR^R\ -S(0)p(CrC4 alkyI), 
-S02NR^R^ halo(CrC4)alkyl, hydroxy(Ci-C4)aikyl, C1-C4 alkoxy(Ci-C4)alkyl, 
R^R''NC0(Ci-C4)alkyl, aryl, arylalkyi, het^ and het\Ci-C4)alkyl, and/or by an oxido 
substituent on a ring nitrogen heteroatom when "het" includes a pyridinyl, 
pyridazinyl, pyrimidinyl or pyrazinyl group; and "het^", used in the definition of 
"het", means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, 
pyridazinyl, pyrimidinyl or pyrazinyl, each optionally substituted by 1 or 2 C1-C4 
alkyI substltuents. 

2, A compound as claimed in claim 1 wherein R is triazolyl or tetrazolyl, each 
substituted by 1 or 2 substltuents each independently selected from C1-C4 alkyI, 
C2-C4 alkenyl, C3-C7 cycloalkyi, halo, hydroxy, C1-C4 alkoxycarbonyl, aryl and het, 
said C1-C4 alkyl being optionally substituted by halo, hydroxy, C1-C4 alkoxy, 
halo(Ci-C4)alkoxy, C3-C7 cycloalkyl(Ci-C4)alkoxy, -COOH, C1-C4 alkoxycartaonyl, 
-NR^R*. -S02(aryl), morpholino, aryl, aryloxy, aryl(Ci-C4)alkoxy or het; or is 
pyridinyl or pyrimidinyl. 

3. A compound as claimed in claim 1 or 2 wherein R is 1 ,2,3-triazol-4-yl, 1 ,2,4- 
triazol-3-yl, 1 ,2,4-triazol-4-yl or tetrazol-5-yl, each substituted by 1 or 2 
substltuents each independently selected from C1-C4 alkyl, C2-C4 alkenyl, C3-C7 
cycloalkyi, halo, hydroxy, C.-C^ alkoxycarbonyl, aryl and het, said C1-C4 alkyl 
being optionally substituted by halo, hydroxy, CrC4 alkoxy, halo(Ci-C4)alkoxy, C3- 
C7 cycloalkyl(Ci-C4)alkoxy, -COOH, C1-C4 alkoxycarbonyl, -NR^R"*, -SOzCaryl), 
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morpholino, aryl, aryloxy, aryl(Ci-C4)alkoxy or het; oris pyridin-2-yl, pyridin-3-yl, 
pyridin-4-yl, pyrimidin-2-yl or pyrimidin-5-yl. 

4. A compound as claimed in any one of the preceding claims wherein and 
R"* are each independently selected from H and C1-C4 alkyl. 

5. A compound as claimed in any one of the preceding claims wherein "aryl" 
means phenyl optionally substituted by 1 or 2 substituents each Independently 
selected from methyl, methoxy, hydroxy, chloro, trifluoromethyl and 
dimethylamino. 

6. A compound as claimed in any one of the preceding claims wherein "het" 
means thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, isothiazolyl, 
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each being 
optionally benzo-fused and optionally substituted by 1 or 2 substituents each 
independently selected from C-C^ alkyl. -COOH, -NR^R^ and phenyl, and/or by 
an oxido substituent on a ring nitrogen heteroatom of said pyridinyl, pyridazinyl, 
pyrimidinyl or pyrazinyl group. 

7. A compound as claimed in any one of the preceding claims wherein R is 
1,2,3-triazol-4-yl, 1,2,4-triazol-3-yl, 1 ,2,4-triazol-4-yl or tetrazol-5-yl, each 
substituted by 1 or 2 substituents each independently selected from methyl, ethyl, 
propyl, allyl, cyciopropyl, cyciohexyl, bromo, hydroxy, ethoxycarbonyl, 2- 
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl. 4-dimethylaminophenyl, 2- 
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2- 
methylphenyl. phenyl, 4-trifluoromethylphenyl, 2-amino-1,3,4-oxadiazol-5-yl, 2- 
carboxypyridin-5-yi, 1,5-dimethyl-1H-pyrazol-3-yl, 1H-imidazol-1-yl, 1- 
methylimidazol-2-yl, 1-methylimidazol-4-yl, 1-methylimida2ol-5-yl, 3- 
methylisothiazol-4-yl, 4-methyl-1H-imidazol-5-yl, 3-methyM,2,4-oxadiazol-5-yl, 1- 
methyl-1H-pyrazol-4-yl, 5-methyl-1H-pyrazol-3-yl, i-methyl-1H-pyrazol-5-yl, 1- 
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oxidopyridin-3-yl, 2-methylpyridin-3-yl, 2-methylpyridin-5-yl, 1-phenylimidazol-4-yl, 
5-phenylpyridin-3-yl, 2-phenylpyridin-5-yl, 1-methylpyrrol-2-yl, 4-methyl-1 ,2,3- 
thiadiazol-5-yl, 2-methylthiazol-4-yl, 1-methyl-1H-1,2,4-triazol-5-yl, 3-(prop-1-yl)- 
1H-pyrazol-5-yl, pyrazin-2-yl, 1 H-pyrazol-4-yl, pyridazin-4-yl, pyridin-2-yl, pyridin-3- 
yl, pyridin-4-yl, pyrimidin-2-yl, thien-2-yl, 1H-1,2.4-triazol-5-yl, 1H-1,2,3-triazol-5-yl, 
quinolin-3-yl and quinolin-6-yl, said methyl, ethyl or propyl being optionally 
substituted by fluoro, hydroxy, methoxy, ethoxy, 2,2,2-trifluoroethoxy, 
cyclohexylmethoxy, cyclopentylmethoxy, -COOH, methoxycarbonyl, 
dimethylamino, 4-chlorophenylsulphonyl, morpholino, phenyl, phenoxy, benzyloxy, 
pyridin-2-yl, pyridin-3-yl or pyridin-4-yl; or is pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 
pyrimidin-2-yl or pyrimidin-5-yl. 

8. A compound as claimed in any one of the preceding claims wherein R is 
1 -(2-hydroxyethyl)-5-phenyl-1 ,2,3-triazol-4-yl, 

1- (2-hydroxyethyl)-4-phenyl-1,2,3-triazol-5-yl, 

2- (2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl, 
1 -methyl-5-phenyl- 1,2, 3-triazol-4-yl, 

1 -methyl-4-phenyl-1 ,2,3-triazol-5-yl, 
2-methyl-5-phenyl- 1,2, 3-triazol-4-yl, 
5-phenyl-1 H-l ,2,3-triazoM-yl, 

1- methyl-1 H-1 ,2,4-triazol-3-yl, 

2- methyl-2H-1 ,2,4-triazol-3-yl, 
4-(2-hydroxyethyl)-4H-1,2.4-triazol-3-yl. 
4-methyl-4H-1 ,2,4-triazol-3-yl, 

3- (2-amino-1-3,4-oxadiazol-5-yl)-5-methyl-4H-1,2,4-triazol-4-yl, 
3-benzyl-5-(pyridin-3-yl)-4H-1 ,2,4-triazol-4-yl, 
3-benzyloxymethyl-5-(pyridin-3-yI)-4H-1,2,4-triazol-4-yl, 

3-brcmo-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-(3-carboxyprop-1-yi)-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-(2-carboxypyrldin-5-yl)-5-methoxymethyl-4H-1,2,4-trlazol-4-yl, 
3-{2-chlorophenyl)-5-methoxymethyl-4H-1,2,4-triazol-4-yl, 
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3-(2-chlorophenyl)-5-methyl-4H-1,2,4-triazol-4-yi, 
3-{3-chlorophenyl)-5-methyl-4H-1,2,4-tria2ol-4-yl, 
3-(4-chlorophenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 
5 3-(4-chiorophenylsulphonylmethyl)-5-methyl-4H-1,2,4-tria2ol-4-yl. 
3-cyclohexylmethoxymethyl-5-(pyridin-3-yl)-4H-1,2.4-triazol-4-yl, 
3-cyclopentylmethoxymethyl-5-(pyridin-3-yl)-4H-1,2.4-triazol-4-yl, 
3-cyclopropyl-5-methyl-4H-1,2,4-triazol-4-yl, 
3,5-cii(methoxymethyI)-4H-1 ,2,4-triazol-4-yl, 
10 3-(N,N-dimethylaminomethyl)-5-ethyl-4H-1 ,2.4-triazol-4-yl, 

3-(N,N-dimethylaminomethyl)-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-y|, 
3-(4-dimethylaminophenyl)-5-methyl-4H-1,2,4-triazol-4-y|, 
3-(1 ,5-dimethyl-1 H-pyrazol-3-yl)-5-methoxymethyl-4H-1 ,2,4-triazol-4-yl, 
3-(1 ,5-dimethyl-1 H-pyrazol-3-yl)-5-methyl-4H-1 ,2,4-triazol-4-yl, 
15 3,5-dimethyl-4H-1 ,2,4-triazol-4-yl, 

3.5-diphenyl-4H-1 .2.4-triazol-4-yl, 
3-(2-ethoxyethyl)-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-ethoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-ethoxycarbonyl-4H-1,2,4-triazol-4-yl, 
20 3-ethyl-5-(2-chlorophenyl)-4H-1,2,4-triazol-4-yl, 
3-ethyl-5-(2-methoxyphenyl)-4H-1,2.4-triazol-4-yl, 
3-ethyl-5-(1 -methylpyrazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 
3-ethyl-5-methyl-4H-1,2,4-tria2ol-4-yl, 
3-ethyl-5-morpholinomethyl-4H-1,2,4-triazol-4-yl, 
25 3-ethyl-5-(pyridin-3-yl)-4H-1 .2,4-triazol-4-yl, 

3-ethyl-4H-1 ,2,4-triazol-4-yl, 
3-(2-hydroxyethyl)-5-methyl-4H-1,2,4-triazol-4-yl, 
3-hydroxymethyl-5-methyl-4H-1,2,4-triazol-4-yl. 
3-hydroxymethyl-5-phenyl-4H-1,2,4-triazol-4-yl, 
30 3-hydroxymethyl-5-(pyridin-3-yl)-4H-1 ,2,4-triazol-4-y|, 

3-hyd roxymethy I-4H- 1 , 2,4-triazol-4-yi, 
3-hydroxy-5-methyl-4H-1,2,4-triazol-4-yl, 
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3-{2-hydroxyphenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-(1 H-imidazol-1-yl)-5-methyl-4H-1 ,2,4-triazol-4-yl, 

3-(2-methoxyethyl)-5-(pyridin-3-yl)-4H-1,2.4-triazol-4-yl, 

3-methoxymethyl-5-(1-methyl-1H-pyrazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-{2-methylpyridin-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(2-methylthiazol-4-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(1-oxidopyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

•3-methoxymethyl-5-(1-phenyl!midazol-4-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(5-phenylpyridin-3-yl)-4H-1,2,4-triazol-4-yi, 

3-methoxymethyl-5-(2-phenylpyridin-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4.triazol-4-yl, 

3-methoxymethyl-5-(pyridin-3-ylmethyl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(quinolin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(quinoiin-6-yl)-4H-1,2,4-triazol-4-yl, 

3-(2-methoxyphenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-(3-methoxyphenyl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-(4-methoxyphenyl)-5-methyl-4H-1,2.4-triazol-4-yl. 

3-methyl-5-(1 -methylimidazol-2-yl)-4H-1 ,2,4-triazol-4-yi, 

3-methyl-5-(1 -methylimidazol-4-yl)-4H-1 ,2,4-triazol-4-yi, 

3-methyl-5-(1-methylimidazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-(3-methylisothiazol-4-yl)-5-methyl-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(4-methyl-1 H-imidazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(3-methyl-1,2,4-oxadiazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-{2-methylpyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(2-methylpyridin-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(1 -methylpyrazoi-5-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(5-methyl-1 H-pyrazoi-3-yl)-4H-1 ,2,4-triazol-4-yl, 

3-methyl-5-(2-methylphenyi)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-{1 -methylpyrrol-2-yl)-4H-1 ,2,4-triazol-4-yi, 

3-methyl-5-(4-methyl-1,2,3-thiadiazol-5-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(2-methylthiazol-4-yl)-4H-1,2,4-triazol-4-yl, 
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3-methyl-5-(1 -methyl-1 H-1 ,2,4-triazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 
3-methyl-5-(1-methyl-1 H-pyrazol-4-yl)-4H-1 ,2,4-tria2ol-4-yl, 
3-(3-methyl- 1 ,2,4-oxadiazol-5-y l)-5-(pyridin-3-y l)-4H- 1 , 2 ,4-triazol-4-y I , 
3-methyl-5-phenyl-4H-1,2,4-triazol-4-yl, 
3-methyl-5-(3-Iprop-1-yl]-1H-pyrazol-5-yl)-4H-1.2,4-triazol-4-yl, 
3-methyl-5-(pyrazin-2-yl)-4H-1.2,4-triazol-4-yl, 
3-methyl-5-(1 H-pyra2ol-4-yl)-4H-1 ,2,4-triazol-4-yl, 
•3-methyl-5-(pyridin-2-yl)-4H-1,2,4-triazol-4-yl, 
3-methyl-5-{pyridin-3-ylHH-1,2.4-triazol-4-yl, 
3-methyi-5-(pyridin-4-yl)-4H-1,2,4-triazol-4-yl, 
3-methyl-5-{pyridin-2-ylmethyl)-4H-1,2,4-tria2ol-4-yI, 
3-methyl-5-(pyridin-3-ylmethyl)-4H-1,2,4-triazol-4-yl, 
3-methyl-5-(pyridin-4-ylmethyl)-4H-1,2,4-tria2ol-4-yl, 
3-methyl-5-(pyrldazin-4-yl)-4H-1,2,4-triazol-4-yl, 
3-methyl-5-(pyrimidin-2-yl)^H-1,2,4-triazol-4-yl, 
3-methyl-5-(thien-2-yl)-4H-1,2,4-triazol-4-yl, 
3-methyl-4H-1 ,2,4-tria2ol-4-yl, 
3-methyl-5-(1 H-1 ,2,3-triazol-5-yl)-4H-1 ,2,4-tria2ol-4-yl, 
3-methyl-5-(1 H-1 ,2,4-triazol-5-yl)-4H-1 ,2,4-triazol-4-yl, 
3-morpholinomethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-phenoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-tria2ol-4-yl, 
3-(2-phenylethyl)-5-(pyridin-3-yl)-4H-1,2.4-tria2ol-4-yl, 
3-(pyiidin-3-yl)-5-(2,2,2-trifIuoroethoxy)methyMH-1.2,4-triazol-4-yl, 
3-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 
3-methyl-5-(4-trifluoromethylphenyl)-4H-1,2,4-triazol-4-yl, 
1-allyltetrazol-5-yl. 
1 -benzyltetrazol-5-yl, 
1 -carboxymethyltetrazol-5-yl, 
1 -cyclohexyltetrazol-5-yl, 
l-ethyltetrazol-S-yl, 
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1-(2-hydroxyethyi)tetrazol-5-yl, 
1-(3-hydroxypropyl)tetrazol-5-yl, 
1-methoxycarbonylmethyltetrazol-5-yl, 
1-(2-methoxyethyl)tetrazoi-5-yl, 
1 -methyltetrazol-5-yl, 
1 -(2-phenylethyl)tetrazol-5-yl, 
1 -phenyltetrazol-5-yl, 
•1-(prop-2-yl)tetrazol-5-yl, 
1-(2,2,2-trifluoroethyl)tetrazol-5-yl, 
pyridin-2-yl, 
pyridin-3-yl, 
pyridin-4-yl, 
pyrimidin-2-yl or 
pyrimidin-5-yl. 

9. A compound as claimed in claim 1 wherein R is 
1-(3-hydroxypropyl)tetrazol-5-yl, 
4-methyl-4H-1 ,2,4-triazol-3-yl, 

1 -(2-hydroxyethyt)-5-phenyl-1 ,2,3-triazol-4-yl, 

3-methyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, 

3-methyl-5-(pyridin-3-ylmethyl)-4H-1,2,4-triazol-4-yl, 

3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-tria20l-4-yi, 

3-methoxymethyl-5-(quinolin-3-yl)-4H-1,2,4-trlazol-4-yl, 

3-methoxymethyl-5-(quinolin-6-yl)-4H-1,2,4-triazol-4-yl 

or 3-(1 ,5-dimethyl-1 H-pyrazol-3-yl)-5-methyl-4H-1 ,2,4-triazol-4-yl. 

10. A compound as claimed in any one of the preceding claims wherein R' and 
R^ are each independently selected from chloro and C1-C4 alkyl. 

11. A compound as claimed in any one of the preceding claims wherein R^ and 
R^ are each chloro. 
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12, A compound as claimed in claim 1 wherein 

(i) R is 1-(3-hydroxypropyl)tetrazol-5-yl, is chloro and is chloro; 

(ii) R is 4-methiyl-4H-1 ,2,4-triazol-3-yl, R^ is chloro and R^ is chloro; 

(lii) R Is 1-{2-hydroxyethyl)-5-phenyl-1 ,2,3-triazol-4-yl, R^ is chloro and R^ is 
chloro; 

(iv) R is 3-methyl-5-(pyridin-3-yl)-4H-1 ,2,4-tria2ol-4-yl. R^ is chloro and R^ is 
chloro; 

(V) R is 3-methyl-5-(pyridin-3-ylmethyl)-4H-1 ,2,4-tria2ol-4-yl, R^ is chloro and r' 
is chloro; 

(vl) R is 3-methoxymethyl-5-(pyridin-3-yl)-4H-1 .2,4-tria2ol-4-yl. R^ is chloro and 

R^ is chloro; 

(vii) R is 3-(1 .5-dimethyl-1 H-pyrazol-3-yl)-5-methyl-4H-1 ,2.4-triazol-4-yl, R^ is 

chloro and R^ is chloro; 
(viil) R is 3-methoxymethyl-5-(pyridin-3-yl)-4H-1 .2,4-triazol-4-yl, R^ is chloro and 

R^ is methyl; 

(ix) R is 3-methoxymethyl-5-(pyridin-3-ylMH-1 ,2,4-tria2ol-4-yl, r' is methyl and 
R^ is chloro; 

(X) R Is 3-methoxymethyl-5-(quinolin-3-yl)-4H-1 .2,4-triazol-4-yl, R^ is chloro and 
is chloro; or 

(xi) R is 3-methoxymethyi-5-(quinoiin-6-yl)-4H-1 ,2,4-triazol-4-yl, R^ is chloro and 
R^ is chloro: 

or an individual stereoisomer or a pharmaceutically acceptable salt of any 
thereof. 

13. A compound as claim 1 which is 

R-(-)-6,7-dichloro-5-[3-methoxymethyl-5-{3-pyridyl)-4H-1,2,4-triazcl-4-yi]- 
2,3(1 H.4H)-quinoxalinedione or a phannaceutically acceptable salt thereof. 
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14. A compound as claimed in claim 1 whicli is 
R.(.).6,7-dichloro-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yl]- 
2,3(1 H,4H)-quinoxalinedione sodium salt. 

5 

15. A pharmaceutical composition comprising a compound of the formula (I), or 
a phamiaceutically acceptable salt thereof, as claimed in any one of claims 1 to 
14, together with a phamiaceutically acceptable diluent or carrier. 

10 16. A compound of the formula (I), or a pharmaceutically acceptable salt or 
composition thereof, as claimed in any one of claims 1 to 14 and 15, respectively, 
for use as a medicament. 

17. The use of a compound of the formula (I), or of a pharmaceutically 

15 acceptable salt or composition thereof, as claimed In any one of claims 1 to 14 
and 15, respectively, for the manufacture of a medicament for the treatment of a 
disease by producing an antagonist effect at a NMDA receptor. 

18. Use as claimed in claim 17 where the disease is an acute 
20 neurodegenerative or a chronic neurological disorder. 

1 9. The use of a compound of the formula (I), or of a pharmaceutically 
acceptable salt or composition thereof, as claimed in any one of claims 1 to 14 
and 15 respectively, for the manufacture of a medicament for the treatment of 

25 stroke, transient ischaemic attack, peri-operative ischaemia or traumatic head 
injury. 

20. A method of treatment of a mammal to treat a disease by producing an 
antagonist effect at a NMDA receptor, which comprises treating said mammal with 

30 an effective amount of a compound of the formula (I) or with a pharmaceutically 
acceptable salt or composition thereof, as claimed in any one of claims 1 to 14 
and 15, respectively. 
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21 . A method as claimed in claim 20 where the disease is an acute 
neurodegenerative or a chronic neurological disorder. 

22. A method of treatment of a mammal to treat stroke, transient ischaemic 
attack, perl-operative ischaemia or traumatic head Injury which comprises treating 
said mammal with an effective amount of a compound of the formula (I), or with a 
pharmaceutlcally acceptable salt or composition thereof, as claimed in any one of 
claims- 1 to 14 and 15, respectively. 

23. A compound of the fonnula: 

R 




(II) 



wherein R, and R^ are as defined for a compound of the formula (I) in claim 1 
and R^ and R^, either when taken alone or together, represent a group or groups 
that can be hydrolytically cleaved under acidic or basic conditions to provide a 
compound of the formula (I) as claimed in claim 1. 

24. A compound as claimed in claim 23 wherein and are either each 
independently selected from C1-C4 alkyi and benzyl, optionally ring-substituted by 
from 1 to 3 substituents each independently selected from C1-C4 alkyI, C1-C4 
alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent Ci-Cg 
alkylene, CH(phenyl), CH(4-methoxyphenyl) or CH{3,4-dimethoxyphenyl). 

25. A process for the preparation of a compound of the fomnula (I) as claimed 
in claim 1 wherein R, R^ and R^ are as defined in claim 1 which comprises acidic 
or basic hydrolysis of a compound of the formula: 
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R 




(II) 



5 wherein R, R'' and R^ are as defined for a compound of the formula (1) in this claim 
and R^ and R^, either when taken alone or together, represent a group or groups 
that can be hydrolytically cleaved under acidic or basic conditions to provide a 
compound of the formula (I): said process being followed by, optionally, 
conversion of a compound of the formula (I) to a phamnaceutically acceptable salt 
10 thereof. 

26. A process as claimed in claim 25 wherein and R^ are either each 
independently selected from C1-C4 alkyi and benzyl, optionally ring-substituted by 
from 1 to 3 substituents each independently selected from C1-C4 alkyI, C1-C4 

15 alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent C^-C^ 
alkylene, CH(phenyl), CH(4-methoxyphenyl) or CH(3,4-dimethoxyphenyl). 

27. A process as claimed in claim 25 or 26 wherein the reaction is can-ied out 
by acidic hydrolysis of a compound of the fomiula (II). 

20 

28. A compound as claimed in claim 1 wherein R is a 5-membered ring 
heteroaryl group containing 3 or 4 nitrogen heteroatoms which is linked to the 
quinoxalinedione ring by a ring carbon or nitrogen atom, or is a 6-membered ring 
heteroaryl group containing from 1 to 3 nitrogen heteroatoms which is linked to the 

25 quinoxalinedione ring by a ring carbon atom, either of said groups being optionally 
benzo-fused and optionally substituted, including in the benzo-fused portion, by 1 
or 2 substituents each independently selected from C1-C4 alkyl. C2-C4 alkenyl, C3- 
C7 cycloalkyi, halo, hydroxy, C1-C4 alkoxy, C3-C7 cycioalkyloxy. -COOH, C1-C4 
alkoxycarbonyl, -CONR^R^ -NR^R^ -S(0)p(Ci-C4 alkyl), -S02NR^R^ aryl. aryloxy, 
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aryl(Ci-C4)alkoxy and het, said C1-C4 alkyi being optionally substituted by C3-C7 
cycloalkyi, halo, hydroxy, C1-C4 alkoxy, C3-C7 cycloalkyloxy, 
-COOH, CrC4 alkoxycarbonyl. -CONRV, -NR'r^ -S(0)p(Ci-C4 alkyI), -SOsOryl), 
-SOsNR^R*, morpholino, aryl, aryloxy, aryl(Ci-C4)alkoxy or het, and said C2-C4 
alkenyl being optionally substituted by aryl; 

R^ and R^ are each independently selected from H, fluoro, chloro, bromo and C,- 
C4a!kyl; 

R^ and R" are either each independently selected from H and C1-C4 alkyI or, when 
taken together, are C5-C7 alkylene; 
p is 0, 1 or 2; 

"aryl", used in the definition of R and "het", means phenyl or naphthyl, each 
optionally substituted by 1 or 2 substituents each independently selected from Ci- 
C4 alkyI, C1-C4 alkoxy, hydroxy, halo, halo(Ci-C4)alkyl and -NRV; 
"het", used in the definition of R, means fijryl, thienyl, pyn-olyl, pyrazolyl, 
Imidazolyl, triazolyl, tetrazolyl, oxazolyl, Isoxazolyl, thiazolyl, isothtazolyl, 
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimldinyl or pyrazinyl, each 
optionally substituted by 1 or 2 substituents each independently selected from C,- 
C4 alkyI, C3-C7 cycloalkyi, C1-C4 alkoxy, halo, hydroxy, -COOH, C1-C4 
alkoxycarbonyl, allyloxycarbonyl, -CONRV, -NR^R"*, -S(0)p(Ci-C4 alkyI), 
-SOjNR'r^ halo(C,-C4)alkyl, hydroxy(CrC4)alkyl, C1-C4 alkoxy(Ci-C4)alkyl, 
R^R*NCO(CrC4)alkyl, aryl, arylalkyi, het^ and het^(Ci-C4)alkyl; and "het^". used in 
the definition of "het", means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 
tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, 
pyridinyl, pyridazinyl. pyrimidinyl or pyrazinyl, each optionally substituted by 1 or 2 
C1-C4 alkyI substituents. 
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